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Supplemental Response to 104(e) Request for Information (November 2016) 

Dear Sarah: 

Givaudan Fragrances Corp ("Givaudan") herein provides additional information to 
supplement its prior submissions to the United States Environmental Protection Agency 
("USEPA") in response to various Requests for Information pursuant to 42 U.S.C. § 9604(e) 
related to th_e former Givaudan facility in Clifton, New Jersey (the "Clifton Site"). The initial 
104(e) request was served upon Givaudan on September 15, 1983 and responded to by letter 
dated October 26, 1983. A second 104(e) request was served upon Givaudan on May 13, 2004 
and responded to by letters dated July 12, 2004 and June 27, 2006. A third 104(e) request dated 
September 2, 2009 was responded to in two parts by letters dated October 14, 2009 and 
December 3, 2009. These prior submissions included various documents and exhibits 
concerning the Clifton Site. 

Enclosed you will find Givaudan's Supplemental 104(e) Response dated November 
2016, as well as two (2) binders containing the exhibits referenced within the Supplemental 
Response. Also, for your convenience, we have provided electronic copies of this submission on 
two (2) disks. Please note that two exhibits, Tab No.'s 3 and 45 in Binder Volume 1, have been 
withheld and designated as Confidential Business Information and are being provided to you 
under separate cover pursuant to 42 U.S.C. § 9604(e)(7)(C). Givaudan reserves the right to 
provide additional information ,and documentation in response to the USEP A's 104( e) requests 
as such information and documentation may become available. 

Finally, Givaudan requests a meeting with USEP A to discuss this information and the 
Agency's continuing work on the Source Investigation. Please provide us with proposed dates 
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for a meeting at your earliest convenience. We look forward to meeting with USEP A. Thank 
you for your attention to this matter. 

Director 
Enclosures 



GIVAUDAN FRAGRANCES CORPORATION 
SUPPLEMENTAL RESPONSE TO 104(e) REQUEST FOR INFORMATION 

United States Environmental Protection Agency ("USEPA") has issued several requests for 

infonnation about the former Givaudan facility in Clifton, New Jersey (the "Givaudan Site" or 

"Clifton Site") with regard to the Lower Passaic River Study Area. USEPA's requests have 

sought information regarding the following general categories: the history of the former 

Givaudan Site, plant production information, liquid and solid waste management, permits, 

material and waste testing data, plant demolition, and remedial actions, with a specific focus on 

the compound identified as 2,4,5 Trichlorophenol ("TCP") and a product manufactured using 

TCP known as Hexachlorophene (a/k/a "G-11"). Givaudan's prior responses to USEPA were 

based upon the information and data then available. Givaudan hereby supplements its prior 

104(e) responses dated October 26, 1983, July 12, 2004, June 27, 2006, October 14, 2009 and 

December 3, 2009 for the Clifton Site. 

Since 2009, Givaudan has met with USEPA on several occas10ns and has exchanged 

correspondence concerning the former Clifton facility and its alleged nexus to contamination in 

the Lower Passaic River. USEPA has expressed interest in obtaining additional information 

related to the Clifton Site conditions over time, including the former plant process sewer system. 

Specifically, US EPA has sought confirmation of when the former Givaudan Site connected to the 

City of Clifton sewer system, which discharges to the Passaic Valley Sewer Commission 

("PVSC") main trunk line that runs parallel to the Lower Passaic River along Route 21. 

In an effort to respond to USEPA's requests, Givaudan has expended considerable efforts and 

resources to research and compile additional information concerning the former Givaudan Site. 

Those efforts included obtaining and evaluating additional historical aerial photographs, 

available historical sewer records, and other materials from public and other sources. The 

additional information gathered through Givaudan's efforts are provided in this supplemental 

104( e) response and include: 

(1) a collection of historical aerial photos and topographic information (with interpretative 

notes); 

(2) additional sewer maps obtained from the City of Clifton and the New Jersey Department 

of Transportation ("NJDOT"), detailing when the sewer lines were installed in the area 

surrounding the former Givaudan site; and 

(3) additional documents found in public and archived files related to other topics included 

in USEPA's requests for information. 

Givaudan supplements its prior 104(e) responses with the enclosed binders, Volume 1 (Tab No.'s 

1-55) and Volume 2 (Sewer Chronology, Exhibits A-T) (also provided via disk). The following 
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is a summary of the former Clifton facility information and documentation provided in this 
supplemental 104( e) response. 

HISTORICAL AERIAL PHOTOGRAPHY AND TOPOGRAPHIC REVIEW CONFIRMS 
NO SURFACE WATER DRAINAGE PATHWAY TO THE PASSAIC RIVER FROM THE 
FORMER GIVAUDAN SITE 

Through private vendors and archived public sources, Givaudan obtained dozens of additional 
aerial photographs of the Clifton Site spanning the years 1931 to 2012 (see Tab 1 for all Aerial 
Photograph and Topographic Exhibits). An emphasis was placed on securing aerials that covered 
the early years of plant operations up through the 1970s. This information supplements the aerial 
photography submitted as part of the 2009 104( e) supplemental response. The source and scale 
of these photographs are noted within the Aerial Photograph Exhibits in the binder included with 
this supplemental response. 

Several of these photographs include aerial stereo pairs, which allow a trained aerial photo 
interpreter to view greater detail to support the interpretations presented with the aerial 
photographs. There are also oblique aerial photographs that provide an additional viewing angle 
of the former Clifton site and the surrounding area. Based on the search conducted, the 1931 
photograph is the earliest aerial available for the former Clifton Site. 

In addition, the attachments include an 1870-1887 historical topography map (Aerial Photograph 
Exhibit 3 ), two aerial photographs that were photo digitized to obtain topographic information on 
a portion of the former Clifton site (Aerial Photograph Exhibits 19 and 24), and a 1979 aerial 
photograph that has been overlaid with the 1982 plant topography (Aerial Photograph Exhibit 
32). Note that copies of Sanborn Maps for the years 1935, 1951, 1952, 1965, 1970 and 1984 are 
also provided for reference, which show the plant expansion over time (see Tab No. 36). 

Aerial Photograph Exhibit 1 shows the plant at full build-out circa 1979, as well as the 
surrounding area. Plant building numbers and key roads around the plant are labeled for 
reference on this exhibit. 

Aerial Photograph Exhibit 2 shows the dates on which Givaudan purchased the various lots that 
make up the entirety of the former Clifton Site, which includes buildings on both the north and 
south sides of Delawanna Avenue (the main east/west trending road that divides the plant 
property). However, the remainder of the aerial photography review focuses on the south side of 
Delawanna Avenue where production and waste management activities took place. As part of 
the aerial photo interpretation, the then current property line of the former Clifton Site at the time 
of the photograph is shown, illustrating actual ownership and conditions onsite and in the area 
surrounding the property at the time of the photograph. The property line transferred onto each 
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photograph is based on the property title history and the City of Clifton title maps (see Tab No. 
3 7). The property title history identifies the parcels that Givaudan purchased over time that 
encompass the former Clifton Site, beginning in 1924 and ending with the last purchase in 1978 
for the south side and 1982 for the north side (id.). 

Aerial Photograph Exhibit 3 is the 1870-1887 historical topography map. The red outline shows 
the boundary of the former Clifton Site and the yellow line shows the area where topography was 
developed using digital plotting on the 1954 photograph (Aerial Photograph Exhibit 18) and the 
1961 photograph (Aerial Photograph Exhibit 23). Aerial Photograph Exhibit 32 shows the 1982 
plant topography overlain on a 1979 aerial photo. The 1870-1887 topography shows that prior to 
any development, Delawanna Avenue and the rail line along the western boundary of the former 
Clifton Site were present and their location and orientation have not changed since that time. 
Both Delawanna Avenue and the rail line are at a higher elevation compared to the former 
Clifton Site. The configuration of River Road was the same from that time until it changed on 
the eastern side of the property when Route 3 and Route 21 were constructed between 1959 and 
1961. Within the former Clifton Site boundary (inside the red line), the lowest elevation is to the 
south along the rail line at River Road, which low point remained the same throughout the 
development of the property. The area to the east/northeast is a natural topographic high that was 
partially excavated over time to allow for plant expansion, and the eastern bluff that remains 
there is the current location of a residential community, which is elevated approximately 20 feet 
above the former Clifton Site. 

The area east of the former Clifton Site (within the yellow line) is topographically higher than 
the Givaudan Site and that elevation has remained the same over time. Using digitized 
topography, Aerial Photograph Exhibit 19 (1954 photo) shows that the River Road/rail line 
location is the low spot, with higher elevations to the east along River Road. 

One key observation on all of the historical aerial photographs is that there is no visible 
channelized flow or surface drainage feature visible on or off of the plant property. The alleged 
existence of a possible surface water pathway that could have conveyed storm water flow from 
the former Clifton property directly to the Passaic River is not supported by the historical aerial 
photo review, or the digital topography analysis completed on the historical photos. There is no 
evidence of a defined drainage swale either on or off the property to the Passaic River in any of 
the historical aerial photos, and topographic relief is higher around the property and significantly 
elevated to the east, with the lowest elevation consistently identified at River Road and the rail 
line to the south. 

There was no overland path for runoff to the east from the former Givaudan Site to the Passaic 
River. Aerial Photograph Exhibit 24 (1961 photo) provides digitized topography after the 
construction of Route 3/Route 21, which shows that fill material was used for construction of 
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that roadways' current on/off ramps. The River Road/railroad area on the southern end of the 
plant remains the low point at the Clifton Site. Aerial Photograph Exhibit 32 shows the 1982 
topography overlaid on the 1979 aerial photo, which confirms that the River Road/railroad area 
remained the low point at the Clifton Site. With higher elevations to the east, and the unchanged 
presence of Delawanna Ave. along with the railroad on the north and west sides of the plant, the 
only location for surface water runoff from the former Clifton Site would have been the juncture 
of River Road and the rail-road at the southern end of the plant. Surface water runoff (if any) 
only occurred during extreme precipitation events as storm water was collected in the onsite 
pond or percolated into the unpaved areas at the property. Any surface runoff would have been 
collected in the City of Clifton storm sewer system on River Road near the railroad underpass 
(see Tab No. 50). 

FROM THE LATE 1940s THROUGH EARLY 1950s, THE FORMER CLIFTON SITE 
HANDLED PROCESS WASTEWATER ONSITE 

The remaining aerial photographs document site development over time. Key observations 
include the presence of three enclosed water features on the Clifton Site. Two of these features 
are first visible on the 1947 aerial photograph (Aerial Photograph Exhibit 8): a thin elongated 
feature believed to be the Spent Acid Pit ("SAP") referred to in earlier submittals, and the area 
known as the storm water pond, which remains visible until the plant is closed. The third 
enclosed surface water feature is clearly visible on the 1949 Oblique (Aerial Photograph Exhibit 
.U), adjacent to the SAP and north of the storm water pond. That feature appears to be an 
impoundment that handled process waste water. By 1953 (Aerial Photograph Exhibit 16), the 
only surface water feature visible is the storm water pond. The SAP no longer contains standing 
liquid, and there is no remaining evidence of the third water feature. The occurrence and 
eventual disappearance of the SAP and third surface water feature support prior information 
submitted to USEPA that the plant used the SAP and third surface water feature to handle plant 
process waste water and possibly non-contact cooling water, while the storm water pond was 
consistently used for collecting rainwater until plant closure (see Tab No. 27, well driller logs 
confirming the use of onsite pits for liquid waste disposal in 1949). The documentation 
submitted to US EPA indicated that, prior to 194 7, waste was discharged onsite into cesspools and 
pits. Some liquid waste (solvents) was also used as supplemental fuel in the plant boiler. The 
boiler house is visible on the 194 7 photograph, and also may be present in the 1940 photograph. 

In addition to the interpretation of aerial photography and the sewer chronology, Givaudan 
located a separate document from a well driller who did work at the plant, which confirms that 
plant waste was disposed into pits (e.g. the SAP and third water feature) (see Tab No. 27). 
Further, a 1951 Givaudan memo discusses the recovery of G-11 from the former waste pits (see 

Tab No. 48), which also supports the facility's practice of discharging and handling its process 
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waste water from G-11 on site before the plant connected to the city sewer line on River Road by 
1951-52. 

THE GIVAUDAN SITE WAS CONNECTED TO THE CLIFTON CITY SEWER 
SYSTEM AS EARLY AS 1926 AND NO LATER THAN 1951/1952 

As documented in prior submittals, the earliest engineering drawing referencing a plant sewer 
system for the Clifton Site is dated 1946. Until that time, the documentation indicates that 
process waste generated by the plant was disposed of in cesspools and pits, with some spent 
solvents used as supplemental fuel in the plant boiler. The installation of a dedicated plant sewer 
system in 1946 and the appearance of the SAP in 194 7, followed by the development of a third 
surface water impoundment by 1949, supports the prior information that plant process waste 
water was initially all handled onsite. Also, an onsite storm water management system was 
evident by 194 7 and is supported by the appearance of the storm water pond and a storm water 
conveyance system (1946 engineering drawing), which remained in use until the plant closed. 

Regarding the Clifton Site's connection to the City of Clifton sewer system, Givaudan provides 
the following information along with some background documentation (see also attached Sewer 
Chronology with Exhibits A-T). The City of Clifton (formerly Acquackanonk Township) began 
the process of planning for a dedicated sewer system in the early 1900s. By 1911, a contract was 
in place with the Passaic Valley Sewerage Commission ("PVSC") to construct a sewer system 
that would connect to the main trunk line that PVSC planned to install parallel to the Passaic 
River. There is documentation in historical City of Clifton records that parts of the City had 
sewer access before the 1920s (see Tab No. 25). By the early 1920s, the City had passed several 
resolutions for the design and installation of a dedicated sewer system for the majority of Clifton. 
With the completion of the PVSC trunk sewer by 1921, the City began adding connections for 
the discharge of its sewage to the PVSC. 

According to City of Clifton meeting notes, the majority of the City sewer system was in place 
and operating by 1927 (see Exhibit C to Sewer Chronology). Copies of sewer maps for the 
Delawanna area of Clifton, which include Delawanna Avenue, River Road and Oak Street in the 
vicinity of the former Givaudan Site, indicate that these sewers were installed by 1927. In 1930, 
the City passed Ordinance #989, which prohibited the discharge of sewage into the Passaic River 
or its Tributaries (see Exhibit H to Sewer Chronology). Subsequently, a series of ordinances 
were passed requiring hook ups by all businesses in Clifton to the City sewer when it was 
installed and establishing rates for sewer usage. A 1945 City Planning map shows that 
essentially the entirety of the City had both sanitary and storm sewers by that date (see Tab No. 
51 ). There is no evidence to support any allegation that the City of Clifton sewer line could have 
discharged to the Yantacaw Pond, the Third River, or the Passaic River. The Clifton sewer 
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system along Delawanna Avenue, River Road, and Oak Road was connected to the PVSC system 
by 1926-27. 

In 1951-1952, an additional sewer line was installed on Delawanna Avenue to collect domestic 
sewage from the residential area constructed on the bluff to the east of the former Clifton Site. 
One of the drawings generated as part of this construction indicates that the Givaudan Site was 
already serviced by a City sewer (see Exhibit P to Sewer Chronology), which sewer line is 
believed to have been in place since 1926/1927. 

The connection of the plant process waste stream (Outfall 001) to the River Road sewer system 
appears to have been made no later than 1951-52, and perhaps several years earlier. The City of 
Clifton sewer maps indicate that this stretch of River Road had sewer lines installed in 1927 (see 

Attachment E to Sewer Chronology). However, Givaudan did not have access to this area until it 
purchased Parcel 3 in 1939 (see Aerial Photograph Exhibit 2). The latest a sewer connection 
would have been made is 1951-52, as it coincides with the absence of the large rectangular 
surface water impoundment and the appearance of Building 7 4, which is identified as part of the 
Clifton Site's early waste water pre-treatment system (see Aerial Photograph Exhibit 14). Also, 
the SAP is no longer visible by the 1953 aerial photo and Building 83 is present, which is 
designated as a Waste Neutralization System (see Aerial Photograph Exhibit 16). A review of 
New Jersey Department of Transportation ("NJDOT") engineering drawings for the Route 3/21 
project show that the former plant had connected to the River Road sewer before 1955 (see 

Exhibit T to Sewer Chronology). Based on these documents, Givaudan believes that the Clifton 
Site may have connected to the River Road sewer line as early as 1946, but no later than 1951-
52. This conclusion is supported by the aerial photo documentation, the local ordinances in 
place, and the NJDOT engineering drawings, as well as facility documents. 

As discussed above, based on the aerial photo interpretation, there was no defined surface water 
runoff or pathway from the Clifton Site to the Passaic River, and that plant process waste effluent 
was contained on the property prior to connecting to the City sewer system. Further, based on 
the historical sewer documentation, it is evident that the former Givaudan Site was connected to 
the Delawanna Avenue sewer line as early as 1927 and to the River Road sewer line as early as 
1946, but no later than 1951-52. Additional support for this conclusion is contained within Tab 
No. 35, which includes 1953 correspondence related to Givaudan's agreement to repair sewer 
lines on River Road, and a reference to 1946 correspondence related to maintenance 
responsibility. 

ADDITIONAL DOCUMENTS RELATED TO THE GIVAUDAN SITE OPERATIONS 

In the course of reviewing archived information and other public sources, Givaudan located 
additional documents that are responsive to USEPA's prior 104(e) requests. The enclosed Binder 
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(Volume 1) includes those documents and provides an index and summary of each document. 

The following is a brief overview discussion of these additional reference materials. 

GIVAUDAN'S MANUFACTURING PROCESS AND STRICT QUALITY CONTROLS ON ITS TCP 

FEEDSTOCK RESULTED IN MINIMAL (IF ANY) TCDD CONTENT 

Additional information from published sources indicates that it was highly unlikely that 

Givaudan's G-11 manufacturing process generated TCDD because it used acidic conditions and 

low temperatures in its process (see Tab No. 's 23 and 26). Documents prepared by Dow state 

that TCDD may be produced during use of TCP under alkaline conditions and in temperatures 

greater than 100 degrees centigrade, which is distinct from the acid process employed at 

Givaudan (see Tab No. 32). These documents provide an independent technical basis for the 

conclusion that the Givaudan G-11 manufacturing process would not have generated TCDD. 

An independent investigation of TCP and TCDD was conducted by the National Institute for 

Occupational Safety and Health ("NIOSH"), led by Dr. Fingerhut. In 1983, Dr. Fingerhut 

studied and researched the potential threat to workers at plants that produced and/or handled TCP 

and related chemicals known to be associated with TCDD. The results of her work were 

published for each facility studied, including an evaluation of the former Givaudan Site. One of 

Dr. Fingerhut's key findings was that the Givaudan Site had the lowest range of TCDD in its 

TCP and G-11, whereas the highest concentration of TCDD was found in plants where Agent 

Orange was produced, such as the Diamond Alkali si~e in Newark, New Jersey (see Tab No. 's 23, 

46, and 47). 

Documents provided to USEPA in 1983 summarize available information on Givaudan's 

1948/1949-era pilot production of TCP and the management of waste generated from that 

process. Those documents indicate that the TCP produced by Givaudan, and used to 

manufacture G-11, was purified and therefore had lower TCDD content. Based on information 

gathered by Givaudan in 1983, the TCP waste products were drummed for disposal and picked 

up by waste haulers (see Tab No. 's 2 and 3). A 1967 memo states that Givaudan provided its 

TCP production and purification process to Hooker Chemical in return for Hooker agreeing to be 

the primary supplier of TCP to Givaudan (see Tab No. 52). This agreement gave Givaudan 

confidence that the Clifton Site would be supplied with high quality TCP, with low TCDD 

content, for use in producing G-11. Historical testing of Hooker Chemical TCP process waste 

streams demonstrated that the TCDD generated from the production of TCP was captured in the 

still residue and crude charged to the still material, which purified the TCP to reduce impurities, 

including TCDD content (see Tab No. 's 10 and 11 ). 

In August 1976, USEPA visited the former Givaudan Site and obtained three samples from the 

TCP material on hand for testing (see Tab No. 28). USEPA's testing confirmed the TCP results 
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that Givaudan shared for the same material, which was in the low part per billion range for 
TCDD (see Tab No. 29). 

In 1977, Givaudan met and contracted with Dow as a TCP supplier, requiring Dow to meet 
Givaudan's specifications for TCP to manufacture its G-11 (see Tab No. 's 30, 31.,_ and 32). These 
documents support Givaudan's consistent approach to quality control for the TCP raw material 
used to make G-11, which required a purified form of TCP with low impurities. In 1978, Dow 
TCP drums were tested and confirmed TCDD concentrations at less than 0.0lppm (see Tab No. 
33). 

A 1983 Givaudan memo states that the production of up to 2,200 pounds of G-11 was lost during 
the State-imposed temporary shutdown of the G-11 operation pending the results of the TCDD 
investigation (see Tab No. 40). At that time, Givaudan performed additional testing of TCP to 
confirm that each lot of TCP had low levels of TCDD so that it could be used when G-11 
production was allowed to resume. Testing confirmed that the TCP lots contained less than 1 
part per billion of TCDD. Documentation also confirms that buildings 58, 59, and 60 were 
cleaned and that all waste material from this work was stored in building 54 (see Tab No. 42). 
Also provided is additional documentation related to the duties of the G-11 operators, which 
details each step of the manufacturing process and documents how waste residues were 
reclaimed for reuse in the process, collected in containers for disposal, and acid waste and 
process water was sent to the sewer (see Tab No. 's 44 and 45). In addition, the G-11 process had 
a catch-all tank that caught solids and residues before discharging waste water to the sewer. 

In its prior 104( e) responses, Givaudan provided results of TCP and G-11 testing available at that 
time. Routine testing of G-11 for TCDD was in place by at least 1978 (see Tab No. 39). 
Included with this submittal is additional testing data to show that Givaudan maintained tight 
quality control on specifications for both the TCP raw materials and G-11 product in their 
manufacturing process (see Tab No. 's 6, 7, 8, 9 and 10). Givaudan imposed similar quality 
control on its raw material suppliers when evaluating options for purchasing TCP (see Tab No. 
17). Testing of G-11 was also completed in 1983 by the Food and Drug Administration (FDA) to 
document the quality of the material. After thes_e tests, the FDA took no further action with 
respect to Givaudan's G-11 product (see Tab No. 43). 

GIVAUDAN'S WASTE MANAGEMENT PRACTICES PREVENTED OFFSITE MIGRATION OF 

CONTAMINATION 

In prior 104( e) responses, Givaudan provided summary tables of the quantity and disposal 
locations for waste generated during the remediation. Attached documentation demonstrates that 
any TCDD-impacted soil identified at the Clifton Site was excavated, placed in drums and stored 
inside secured areas protected from the weather pending decisions on final handling of this 
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material (see Tab No. 4). In addition, Givaudan has located copies of receipts and waste 
manifest forms obtained from archived files that provide supporting documentation concerning 
TCP and G-11 waste drums disposed between 1978 and 1983 (see Tab No.'s 13, 14 and 16). 
Separate documentation was found for the removal and disposal of PCB oils and G-11 filter cake 
in 1982 (see Tab No. 15). In prior 104( e) responses, Givaudan provided information that waste 
solvents were used as a fuel supplement for the plant boilers. Additional supporting 
documentation is provided herein (see Tab No. 's 20 and 21 ). 

TCDD-IMPACTED SOIL REMEDIATION 

In its prior submissions, Givaudan provided USEPA with the results of the 1980s TCDD soil 
investigation, including the reports and maps prepared as part of the remedial work completed 
under the Administrative Consent Order (ACO) that Givaudan entered into with the State of New 
Jersey. Included with this submittal are additional communications with the NJDEP related to 
the investigation and remediation work, which document various approvals and agreements 
between the parties (see Tab No. 's 18, 19 and 22). As noted in the March 5, 1987 Administrative 
Consent Order for TCDD, results of the investigation conducted by Givaudan under the 
supervision of NJDEP, in conjunction with investigations by USEPA and the Department of 
Health, confirmed that there was "no evidence that TCDD contamination has migrated off the 
Site." (See Tab No. 24, at ,T32). 

USEPAPASSAIC RIVER SOURCE INVESTIGATION 

In August 2015, USEPA conducted soil sampling within the containment cell at the Clifton Site. 
Lockheed Martin (LM) and Scientific Engineering, Response and Analytical Services (SERAS) 
conducted this work and AMO Environmental Decisions was retained as the Licensed Site 
Remediation Professional ("LSRP"). The "Waste Cell Repair Report" provided by USEPA's 
LSRP noted that the asphalt cap was thicker than expected. In addition, field change forms 
prepared by SERAS noted that the material to be sampled was at a much greater depth than 
expected. Ultimately, USEPA's sampling confirmed that concentrations of TCDD within the cell 
at the Clifton Site were all below 10 ppb (see Tab No. 53). The materials that USEPA sampled in 
the cell are the soils around the plant that were sampled and remediated under NJDEP oversight, 
which resulted in the issuance of an approved No Further Action letter in 2002. USEPA's 
investigation confirmed that only low levels ofTCDD were identified and properly remediated at 
the Clifton Site. 

CONCLUSION 

Givaudan has provided documentation that the G-11 process wastewater was handled onsite at 
the plant until 1951-52 (at the latest), before it was discharged to PVSC via the Clifton City 
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sewer system. After Givaudan acquired land that abutted River Road as part of the plant 
expansion in 1939, the facility connected to the River Road sewer, which was required by local 
ordinance. The facility's sewer connection at Delawanna Avenue could have been made as early 
as 1927, as the City sewer maps indicate that the Delawanna Avenue line was installed in 1927, 
and later sewer maps show that a connection at the location of the former Givaudan plant was in 
place. 

A review of City of Clifton ordinances, meeting notes, aerial photography, topography, and sewer 
maps confirms that Givaudan did not discharge its wastewater to Yantacaw Pond, the Third 
River, or the Passaic River. Further, there was no overland drainage ditch or pathway from the 
Clifton Site to the Passaic River. Multiple lines of evidence support the fact that the lowest point 
of elevation on the Givaudan Site was to the south at River Road adjacent to the rail line, and 
that elevations were higher to the north along Delawanna Avenue and to the east where the 
residential neighborhood is located, such that no surface water runoff could flow off the plant 
property other than the low point at River Road and the rail line. 

Finally, historical documents and sampling data confirms that the TCDD level in the TCP used to 
make G-11, and the G-11 product itself, was carefully monitored to follow strict quality control 
guidelines. This conclusion is also supported by third parties that independently reviewed 
Givaudan's G-11 manufacturing process. These conclusions are confirmed by the historical 
documents and recent USEPA sampling data from its investigation of the Clifton cell in 2015. 
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State of New Jersey 

County of Morris 

CERTIFICATION OF SUPPLEMENTAL RESPONSE 
TO REQUEST FOR INFORMATION 

I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this document (Supplemental Response to EPA Request for 
Information), and that based on my inquiry of those individuals immediately responsible for 
obtaining the information, I believe that the submitted information is true, accurate, and 
complete, and that all documents submitted herewith are complete and authentic unless 
otherwise indicated. I am aware that there are significant penalties for submitting false 
infom1ation, including the possibility of fines and imprisonment. I am also aware that my 
company is under a continuing obligation to supplement its response to EPA's Request for 
Infonnation if any additional information relevant to the matters addressed in EPA' s Request for 
Information or the company's response thereto should become known or available to the 
company. 

Sworn to before me this Z.1 ay of November, 2016 

John Trombley 
Givaudan Fragrances Corp. 
Head of Consumer Products 

SIGNATURE 

2505270.1 111528-81674 



TAB DOCUMENT DESCRIPTION SUPPLEMENTS 
RESPONSE# 

1 Aerial Photos dated 1931 - 2012 Additional aerial photos and topo,,,raphy depicting USEPA 
conditions and features at the fonner Givaudan facility in Supplemental 
Clifton, New Jersey, as well as conditions and features in Request for 
the area surrounding the site, including Yantacaw Lake and lnfonnation dated 
the Third River. September 2009, 

Question No. 4. 

2 Letter from J. Rankin (Givaudan) to Detailed response to questions related to information USEP A Request for 

R. Basso (USEP A) dated October regarding the manufacturing or processing of 2,4,5-TCP, Information dated 

26, 1983 documenting that Givaudan manufactured 2,4,5,-TCP and May 2004, 
distilled it into pre purified 2,4,5-TCP in 1948 and 1949, Question No. 4. 
and thereafter only purchased and used pre-purified 2,4,5-
TCP to manufacture hexachlorophene. An estimate of light 
fractions and still bottom wastes from the purification step 
of 2,4,5-TCP is presented, and that it is believed these 
wastes were drummed; however, waste disposal records 
from that time no longer exist. 

3 Rider to Letter Dated October 26, Confidential - Proprietary Trade Secret lnfonnation USEP A Request 
1983 from Givaudan Corp to Mr. provides details on certain product manufacturing using for Information 

Raymond Basso two pieces of equipment believed to have been used in the dated May 2004, 
production of 2,4,5-TCP during the 1948 to 1949 time Question No. 4. 
period. 

4 Letter from T. Quigley (NJDEP) to Documents approval to relocate 128 drums of excavated USEP A Request for 
L.Levy (Givaudan) dated March 20, material from the contaminated non-process area for lnfonnation dated 

1995 storage into two secured metal shipping containers. May 2004, 
Documents control and amount of contaminated non Question No. 5. 
process area excavated material. 

5 Letter from B. McCullough Results from testing 2,4,5 TCP and Hexachlorophene USEP A Request for 
(Occidental) to Mr. Blecker samples from Givaudan for 2,3,7,8 TCDD; all results Information dated 
(Givaudan) dated March 12, 1971 reported as <0.10 ppm to < 1.0 ppm. Documents quality of May 2004, 

pre purified 2,4,5 TCP supplied to Givaudan by Occidental Question No.4. 
(Hooker). Documents testing of material and quality 



control of2,3,7,8 TCDD content in TCP in early 1970s 

6 Hooker Chemical Memo from R. Results from testing 2,4,5 TCP and G-11 USEP A Request for 

Vattimo (Chemist) to L. Tufts (Mgr (Hexachlorophene) samples from Givaudan for Dioxin; all Infonnation dated 
of QA) dated October 27, 1970 results reported as <0.5 ppm, except one sample of G-11 May 2004, 

reported at <. I ppm. Documents quality of pre purified Question No. 4. 
2,4,5 TCP supplied to Givaudan by Occidental (Hooker). 
Documents testing of material and quality control of 
2,3,7,8 TCDD content in G-1 l as of at least I 970 

7 Hooker Chemical Memo from G. Results from testing samples of G-11 from Givaudan for USEP A Request for 
Hahn (Chemist) to L. Tufts (Mgr of 2,3,7,8 TCDD. No ''Dioxin" was detected. Documents Infonnation dated 

QA) dated July 24, 1970 quality of G-11 product made from pre purified 2,4,5 TCP. May 2004, 
Documents testing of material and quality control of Question No. 4. 
2,3, 7,8 TCDD content in G-11 as of at least 1970 

8 Hooker Chemical Memo from G. Results from analyzing samples of G-11 from Givaudan USEP A Request for 
Hahn (Chemist) to L. Tufts (Mgr of for 2,3,7,8 TCDD reporting no trace 2,3,7,8 TCDD found. Infom1ation dated 
QA) dated July 7, 1970 Results reported in the range of <0.01 ppm to <0.02 ppm. May 2004, 

Documents quality of G-11 product made from pre purified Question No. 4. 
2,4,5 TCP. Documents testing of material and quality 
control of 2,3,7,8 TCDD content in G-11 as of at least 
1970 

9 Hooker Chemical Memo from G. Results from analyzing samples of G-11 from Givaudan USEP A Request for 
Hahn (Chemist) to L. Tufts (Mgr of for 2,3,7,8 TCDD rep011ing no trace of2,3,7,8 TCDD. Information dated 
QA) dated June 8, 1970 Results reported in the range of <0.01 ppm to< 0.03 ppm. May 2004, 

Documents quality of G-11 product made from pre purified Question No. 4. 
2,4,5 TCP. Documents testing of material and quality 
control of2,3,7,8 TCDD content in G-11 as ofat least 
1970 

to Hooker Chemical Memo from G. Presents results of testing the waste streams from the USEPA Request for 
Hahn (Chemist) to L. Tufts (M!,'T of Hooker Trichlorophenol (TCP) process for 2,3,7,8 TCDD Infonnation dated 
QA) dated March 30, 1970 and documents that most of the 2,3,7,8 TCDD is in the May 2004, 

TCP is captured in the Still Residue and Crude Charged to Question No. 4. 
Still. Documents that the Hooker process produces 2,4,5 



TCP with non-detectable to low levels of2,3,7,8 TCDD. 
Documents testing of material and quality control of 
2,3,7,8 TCDD content in TCP as ofat least 1970 

11 Hooker Chemical Memo from G. Presents results of testing Flake Trichlorophenol for 2,3,7,8 USEP A Request for 
Hahn (Chemist) to L. Tut1s (M6>r TCDD reporting no TCDD was found. Reporting limits at lnfonnation dated 

QA) dated March 9, 1970 0.2 ppm, but may have been 1.0 ppm. Documents quality May 2004, 
of Trichlorophenol made by Hooker. Documents testing of Question No. 4. 
material and quality control of 2,3, 7,8 TCDD content in 
TCP as of at least l 970 

12 Exhibit VI (Occidental Document Hooker Chemical Process Description 2,4,5 Provided for 
production OCC00993564; NJ NB Trichlorophenol (TCP) Production informational 
production OCCNJO l 0793 7) purposes: Hooker 

was sole supplier of 
purified TCP to 
Givaudan from 
1949 to l 971. 

13 Receipts, manifest fonns, and listing Documents quantity of 2,4,5 TCP, G-11 Supplemental 
of waste disposed during 1983 (Hexachlorophene) still bottoms and off specification response to EPA 

material, and other wastes stored in drums removed from request for 
the Clit1on site. Documents that these waste streams were infonnation dated 
stored in drums on site and were properly removed. May 2004, 

Question No. 5 and 
11. 

14 Letter from G. Martini (Sales Mgr Communication confim1ing acceptance by CECOS to Supplemental 
CECOS Intl, Inc.) to J. Angiolini collect and dispose of Hexachlorophene and low flash response to EPA 
(Givaudan) dated December 20, organic liquids). Documents proper management of waste request for 
1982 streams. infonnation dated 

May 2004, 
Question No.5 and 
11. 

15 Letter from E. Boccuzzi (Sales Documents removal of PCB oils and solid non-hazardous Supplemental 
Representative CECOS Intl, Inc.) to still bottom residue and boiler ash. Residue includes response to EPA 
C. Lord (Givaudan) dated August hexachlorophene filter cake. Documents proper reouest for 



25, 1982 management of waste streams. infonnation dated 
May 2004, 
Question No. 5 and 
11. 

16 Handwritten list of waste disposal List identifies numerous drums of Hexaehlorophene filter Supplemental 

from Givaudan file, undated and not cake were sent for disposal to Newco Chemical Waste response to EPA 

signed Systems on the following dates; I) December 8, 1978, 2) request for 
January 16, 1979, and 3) March 6, I 979. Documents infonnation dated 
proper disposal of waste streams. May 2004, 

Question No. 5 and 
11. 

17 Letter from H. Brandaman Communication regarding testing of Celamark TCP used to USEP A Request for 

(Givaudan) to Dr. P. Oberhansli make G-11 as part of an evaluation on using TCP from Infonnation dated 

(Givaudan Switzerland) dated Celamark. Letter (note 3) documents current TCDD May 2004, 

March 9, 1978 specification for the DOW TCP pure is <l O ppb and testing Question No. 4. 
of material is consistently< 1 ppb. Identifies that 
Celamark would have to meet TCP standard of< 5 ppb 
TCDD. Documents Givaudan's quality control on TCP 
used to produce G-11. 

18 Letter from J. Karpa (NJDEP) to L. State approves removal work completed in vicinity of soil USEP A Request for 

Levy (Givaudan) dated April 4, sample #G-11 and documents the boundary of the lnfonnation dated 

1988 contaminated process area can be modified as shown on May 2004, 
Drawing A9565, Rev. 2. Question No. 12. 

19 Letter from L. Levy (Givaudan) to J. Letter summarizes soil removal from area around sample USEP A Request for 
Karpa (NJDEP) dated April 4, 1988 #G-11. Excavated soil was stored in 128 drums that were Information dated 

temporarily stored in the contaminated non-process area. May 2004, 
Documentation of removal work and temporary storage of Question No. 5. 
soil in drums, pending final remedial action approval. 

20 Givaudan memo (G. Talarico) dated Summarizes use of alternate fuel used in plant boilers. USEP A Request for 
January 17, l 984 lnfonnation dated 

May 2004, 
Question 4 iii. 



21 Letter from Givaudan (J. Angiolini) Provides additional infonnation regarding use of alternate USEP A Request for 
to NJDEP (Mr. Micai) dated March fuels for Boilers 4 and 5. Infommtion dated 
27, 1984 May 2004, 

Question 4 iii. 

22 Letter from NJDEP (Mr. Catania) to Documents NJDEP approval to move (sell) USEP A Request for 
Pitney Hardin Kipp & Szuch (W. Hexachlorophene (HCP) as test results for the product Information dated 
Hyatt) dated July 12, 1983 showed < 0.1 ppb for 2,3,7,8 TCDD. Infonnation May 2004, 

supports low concentration of2,3,7,8 TCDD in finished Question No. 5. 
HCP and that product was also stored in buildings, 

23 Letter from Givaudan (M. Provides response to request from Dr. Fingerhut' s USEP A Request for 

Manowitz) to NIOSH (D. Marlow) February 8, 1984 letter including; 1) description of lnfonnation dated 

dated August 17, 1984 Hexachlorophene (HCP) manufacturing process, 2) May 2004, 

description of2,4,5 TCP manufactured process, 3) Volume Question No. 4. 

of HCP produced annually from 1947 to 1984, and 4) HCP 
operator duties. Confinns HCP production used low 
temperatures, was an acidic process, and used a purified 
2,4,5 TCP as feedstock, which did not create 2,3,7,8-

TCDD. 

24 In the Matter of Givaudan Investigation conducted by Givaudan under the supervision USEP A Request for 

Corporation - Administrative ofNJDEP, and investigations by EPA and the Department Information dated 

Consent Order- TCDD (dated of Health, confirmed that there was no evidence that any May 2004, 

March 5, 1987 TCDD contamination had migrated off of the Site. Question No. 12. 

25 Series of City of Clifton resolutions These City of Clifton resolutions confinn that sewer General infonnation 

- dated 1915, 1916 and 1917 construction began prior to the 1920s, before Givaudan responsive to 

owned or operated the Clifton Site. numerous questions 
from USEPA. 

26 DIOXINS - EPA-600, 2-80-197, Report discusses the sources for, and the chemical USEP A Request for 
November 1980 by M.P.Esposito, processes that generate, dioxin. Pages 106 through 108 Infonnation dated 



T.O. Tieman and Forrest E. Dryden describe the process to produce Hexachlorophene, also May 2004, 
for David R. Watkins - Industrial known commercially as G-11, and the common uses for Question No. 4. 
Pollution Control Division - the product. References the World Health Organization as 
Industrial Environmental Research reporting in 1977 the grade of Hexachlorophene produced 
Laboratory- Cincinnati, Ohio 45268 today is reported to contain less than 15ug/kg (<15 ppb) 

2,3,7,8 TCDD. Discusses four known process patents for 
the production of Hexachlorophene. Indicates that "There 
is no indication that dioxins would be formed during the 
production ofhexachlorophene, since highly acidic 
conditions are maintained throughout the process and 
temperatures are well below those known to be needed for 
dioxin reactions (Kimbrough 1974)." Further states that if 
dioxins are found the most likely explanation for their 
presence is from the 2,4,5,-TCP raw material used in the 
process. References Givaudan as being the only known 
active producer ofHexachlorophene in the United States 
and in 1976 independent testing by Wright State University 
found 1.8 ppb and 1.9 ppb ofTCDD in two representative 
samples of2,4,5-TCP (Tieman 1976). Givaudan specifies 
a extremely low dioxin content from its supplier, presently 
DOW Chemical. ··Jn 1978, five waste samples from the 
Clifton plant were analyzed for chlorinated dioxins. None 
were found at a 0.1 ppm level of detection (U.S. 
Environmental Protection Agency 1978). Subsequent 
analysis of three of these samples found no TCDD's at 0.1 
or less ppb." 

27 Letter from A. Arcenal (NJDEP) to Transmittal letter attaching the drillers· well logs for USEP A Request for 
W. Turetsky (Givaudan) dated Givaudan's Well No's. 6 and 7; log for Well No. 6 Infonnation dated 
February 16, 1983 includes note that ·'There are five wells at this plant. All May 2004, 

are abandoned because of pollution by aromatic chemical Question No. 5. 
waste. The waste is dumped into pits adjacent to the 
plant." Note is dated 6-15-49 and supports understanding 
that orocess waste water was handled in onsite basins as 



shown in aerial photos at Tab No. I. 

28 Internal EPA Region II Memo by R. Summarizes visit by EPA officers on August 20, 1976 USEP A Request for 
Turpin and Dr. A. Gevirtz dated related to their review of use of Trichlorophenol. Plant Infom1ation dated 
August 20, 1976; copies to N. Greif visited after lcmesa incident to check on any recent TCP May 2004, 
and J. Dorsky shipments to Clifton. US Custom fonns attached noting Question No. 4. 

that the TCP at Clifton from lcmesa was exported prior to 
the accident and samples were provided to EPA from three 
lots of material on hand. 

29 Letter from USEPA Region II (M. Transmits memo with results of testing samples of TCP USEPA Request for 
Polito) to Givaudan (F. Eichel) dated obtained during the August 20, 1976 EPA Region II site lnfonnation dated 
November 22, 1976 visit. Results reported as consistent with other TCP testing May 2004, 

by Givaudan. Results by both parties (Wright State and Question No. 4. 
Givaudan) for two sample lots reported in the 1.8 ppb to 
2.0 ppb range. One lot reported by NIEHS at Oto 2 ppb 
sensitivity; Givaudan reported result of 14.0 pob. 

30 Internal Givaudan Memo dated Documents meeting with DOW at Clifton on Feb. 16, 1977 USEPA Request for 
February 16, 1977 to review Specifications for 2,4,5-TCP. DOW proposed lnfonnation dated 

and Givaudan requested a TCDD specification of< 0.01 May 2004, 
nnm. Question No. 4. 

31 Internal Givaudan Memo dated Givaudan Corporation Quality Control Department USEP A Request for 
December 1, 1983 Specifications for 2,4,5-Trichlorophenol. Specifies lnfonnation dated 

maximum TCDD at 1 ppb and that certification for TCDD May 2004, 
content be furnished by the supplier of each batch of TCP. Question No. 4. 

32 Internal DOW Agiicultural Products Identifies specification for TCDD to be 0.01 ppm USEP A Request for 
Department technical data sheet for maximum. Describes physical, toxicological and Infonnation dated 
Product Stewardship Guidelines for properties of product. Describes safe handling procedures May 2004, 
Safe Handling of 2,4,5- and precautions. Documents conditions that would result Question No. 4. 
Trichlorophenol Purified (not dated) in TCDD formation including long storage period of 

molten product in excess of 80 degrees centigrade, 
processing temperatures in excess of 150 degrees 
centigrade and operations where TCP is handled in alkaline 
conditions over I 00 degi·ees centigrade. Based on 



available documentation, none of these conditions were 
part of the production of Hexachlorophene at the Clifton 
facility. 

33 Letter from J. Ulrich (DOW) to R. Reports 1978 testing of drums of TCP from lot number USEP A Request for 
Aron (Givaudan) dated February 6, MM06139 and lot number MM07248, both had TCDD Information dated 
1980 content as < 0.01 ppm. May 2004, 

Question No. 4. 

34 2,4,5-Trichlorophenol Specifications Provides specifications for TCP in 1978 and attaches USEP A Request for 
DO W's certificated f analyses for both technical grade and Infonnation dated 
purified TCP. May 2004, 

Question No. 4. 

35 Letter from PVSC to City of Clifton Discussed l 979 pipe leak below the River Road bridge, USEP A Request for 
Engineer - dated July 6, 1977 attaches 1946 and 1953 communication regarding Information dated 

responsibility for maintenance. Further confirmation that May 2004, 
Givaudan was likely connected to the River Road sewer as Question No. 8. 
early as 1946, but no later than 1953. 

36 Sanborn Maps for 1935, 1951, 1952, Maps document property bordered to the west by the USEP A Request for 
1965, 1970 and 1984 railroad and to the north by Delawanna A venue. Maps Information dated 

show expansion of the plant over time, which is also shown May 2004, 
in aerial photos under Tab No. I. Question No. I and 

13. 
37 Title No. 98-LT-0846 (Stewart Title records document original land purchase of Parcel I USEP A Request for 

Title) dated December 15, 1998 and by Burton T. Bush, Inc. by Deed from Antoine Chiris Information dated 
undated zoning map with hand Company dated August 14, 1924, and lists subsequent May 2004, 
written numbers purchases made to expand the plant property; lot numbers Question No. 1 and 

on undated zoning map correspond to Title summary. 13. 
38 Letter from H. Daeniker (Givaudan) Transmits two papers; I) Photodegradation of USEP A Request for 

to Director of Bureau of Drugs Hexachlorophene, and 2) Investigations concerning the Infonnation dated 
(FDA) dated August 18, 1970 possible presence of 2,3, 7,8 - Tetrachlorodibenzo-p-dioxin May 2004, 

in Givaudan's Commercial Hexachlorophene. Question No. 4. 

39 Givaudan Inter-Office Memo from Documents routine analysis of G-1 l and low levels of USEP A Request for 
L. Levy to J. Rankin dated June 22, TCDD in product, summarizes testing procedure and lnfonnation dated 
1983 - TCDD Analysis in policy of the Quality Control Department: ·'that if any May 2004, 



Hexachlorophene analysis was above I ppb on the composite sample, each Question No. 4. 
lot would be analyzed individually.'' Further states that 
p1ior to June 1978 the majority of samples analyzed were 
less than 1.0 ppb, with several samples (3 to 4) being 
below 4.0 ppb. Higher levels attributed to interference in 
the testing equipment. All samples after June 1978 were 
found to contain less than 1.0 ppb. 

40 Givaudan Memo (D. Soltis) dated Summarizes impact on production capacity for certain USEP A Request for 
June 22, 1983 - Production Affected products due to the State imposed temporary, partial Information dated 

by Restrictions shutdown of production. Identifies products manufactured May 2004, 
and quantities in affected buildings and identifies daily rate Question No. 4. 
of G-11 production as 2,200 pounds daily. Total lost 
production from all impacted buildings as 35,300 pounds 
daily, or approximately 43% of total average daily 
production. 

41 Letter from NJDEP (Catania) to Documents NJDEP approval for moving G-11 USEP A Request for 

Pitney Harding Kipp & Szuch (W. Infonnation dated 
Hyatt) dated July 12, 1983 May 2004, 

Question No. 4. 

42 Letter from Pitney Hardin Kipp and Transmits affidavit of L. Levy (Givaudan) dated July 22, USEP A Request for 
Szuch (W. Hyatt) to NJDEP 1983, which describes TCDD results of inventory of Infonnation dated 

(Catania) dated July 26, 1983 trichlorophenol. Proposed using trichlorophenol from May 2004, 
specific lots to recommence Hexachlorophene production. Question No. 4. 
These TCP lots showed less than I part per billion of 
TCDD. Letter also documents cleaning of buildings 58, 59 
and 60, with all wastes generated being stored in Building 
54. 

43 Letter from Department of Health Documents that all samples of company's USEP A Request for 
and Human Services (L. Fantasia) to Hexachlorophene analyzed by the Food and Drug lnfonnation dated 
Givaudan (Dr. Manowitz) dated July Administration for dioxin met the USP specification. The May 2004, 
29, 1983 Food and Drug Administration confirmed no further action Question No. 4. 

regarding the Hexachlorophene stored at the plant. 



44 Undated, hand written notes from Detailed summary of each step in the production of G-11 USEP A Request for 

Givaudan files - G-1 l Operator and the duties of each operator in the production process. Information dated 

Duties Provides documentation on management of material from May 2004, 
each step in the process as being reused, sent to sewer, or Question No. 4 and 
packaged for disposal. 5. 

45 Hexachlorophene Process Flow Shows G-11 production process, with spent filter cake USEP A Request for 

Diagram (Confidential) being containerized for disposal, and catch-all tank in lnfonnation dated 
system prior to sewer discharge at end of process. May 2004, 

Question No. 4.and 
5. 

46 Letter from Givaudan to NIOSH Lists references sent to Dr. Fingerhut by Givaudan USEP A Request for 

(Dr. Fingerhut) dated July 1, 1983 lnfonnation dated 
May 2004, 
Question No. 4. 

47 A Retrospective Job Exposure Discusses results of research on worker exposure at eight USEP A Request for 
Matrix for Estimating Exposure to US plants producing or using 2,4,5 - trichlorophenol and Information dated 
2,3, 7,8 Tetrachlorodibenzo-p-dioxin its derivatives between 1942 and 1984. Plants are only May 2004, 
- NIOSH March 1999 identified by number. Givaudan was provided a separate Question No. 4 and 

report for its Clifton plant, identified as Plant 11. 5. 
Givaudan (Plant No. 11) had the lowest reported range of 
TCDD concentration in both TCP and HCP compared to 
other plants (Table II Bulk Sampling Data-page 18). The 
plants associated with Agent Orange manufacturing had 
the highest reported TCDD concentrations in their tested 
material. 

The attached report for Plant No. 11 (Clifton Plant) 
indicates that during the couple of years Givaudan 
manufactured its own trichlorophenol, it used a distillation 
step to remove impurities (page 2), and after 1949 
Givaudan used TCP from Plant 10 (page 3) with a TCDD 
content of0.01 micro15rams per gram. 



The NIOSH reports document low levels ofTCDD in both 
the trichlorophenol feed stock and the hexachlorophene 
product made at Clifton by Givaudan. 

48 Givaudan Memo - "Recovery of G- Discusses the recovery of G-1 I product from the on-site USEP A Request for 
11 from Sediment in Sewer Ditch·• - pond in 1951. which was part of the "old sewer system" at Information dated 
dated August 27, 1951 the Clifton Plant. (See Aerial Photos at Tab No. I). May 2004, 

Question No. 5 and 
6c. 

49 May 12, 1978 Jetter from Celamerck Provides analytical results of 2,4,5 TCP testing from USEP A Request for 
to Givaudan various drums all reported with less than I ppb TCDD. Infonnation dated 

May 2004, 
Question No. 4. 

50 Givaudan Memo by G. Talarico - Documents runoff during high precipitation events USEPA Request for 
Plant Stonn Water - dated accumulated in low area adjacent to River Road and the Infonnation dated 
December 30, 198 I rail road tracks at the Clifton Plant. May 2004, 

Question No. 6c. 

51 City of Clifton Planning Board - Confinns that majority of the City of Clifton was USEP A Request for 
Master Map - Sanitary Sewer connected to sanitary sewer by 1945. Information dated 
System - dated March 1945 May 2004, 

Question No. 6d. 

52 Internal Givaudan Correspondence States that Givaudan provided Hooker with its TCP USEP A Request for 
regarding Hooker Chemical - dated manufacturing process information in exchange for Hooker Infonnation dated 
May 30, 1967 agreeing to be the primary supplier of TCP to Givaudan. May 2004, 

Question No. 4. 

53 Table showing results ofEPA's Confirms that concentrations of dioxin in soil placed in USEP A Request for 
2015 sampling event at Givaudan ·s Givaudan's containment cell are below 10 ppb. Infonnation dated 
containment cell May 2004, 

Question No. 12. 

54 Oversized Figure showing building This figure was used as a reference in identifying building USEP A Request for 
designations at former Givaudan numbers on the Aerial PhotO/,'raph Exhibits. Information dated 
property May 2004, 

Question No. 3. 
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55687 1931 HistoricAerials Unknown 1931 Unknown 

400406-13-14(3-4) ,_ 1:20,000 6-Apr-1940 
400406-13-14(3-4) - 1 :20,000 6-Apr-1940 
400406-13-14(3-4) 1:20 000 6-Aor-1940 
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610423-1116-13-162(0-1) - 1:18,000 21-Apr-1961 
610423-1116-13-162(0-1) 1 :18,000 21-Apr-1961 

660622-EQS_ 1GG_ 12-©.::,1); AR1VBIO000302(00-01) 1 :20,000; 1 :24,000 22-Jun-1966 
690407-1752-32-142(2-3}, 690407-1752-33-18(29-30} 1:18,000 7-Apr-1969 

AR 1 VCLD0001 00X49,56,57) 1:24,000 24-Feb-1970 
7 40411-2063-43-59( 19-21 ) 1 :18,000 11-AQr-1974 

AR 1 VDUW00050023 1:78,000 29-0ct-1976 
~ 

790322-8-596( 4-5) - 1:18,000 22-Mar-1979 
790322-8-596(4-5) 1:18,000 22-Mar-1979 
790322-8-596( 4-5) 1 :18,000 22-Mar-1979 

Unknown Unknown 1995 Unknown 
ARUNJOGIS090110 1 :19,200 1-Mar-2002 

J5D12,J5D16,J684, K5C10, K5C13,K5C14, K5C9, NA 2012-2013 
K6A1 , K6A2 Unknown 

1. The site boundary depicted in red on each aerial photo includes only the parcels owned by Givaudan (or its predecessors) at the time the photo was taken. Exhibit 2 presents the chronology of parcel purchase at the facility. 
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2. Each aerial photo contains a bar scale indicating the relationship between measured length on the aerial photo and the distance on the earth surface, and a representative fraction scale, which indicates how one unit on the aerial 
photo relates to the same units on the earth surface (e.g. , 1 :2,400 indicates 1 inch on aerial photo is equal to 2,400 inches on the earth surface). 
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- Givaudan Parcel Boundaries 

NOTES: 
Parcel bolndanes are approxunale. 
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Parcel Boundaries 

In 1924, Givaudan purchased the 
assets of Burton T. Bush, Inc. 
Burton T. Bush, Inc. purchased Parcel 
1 of the property in 1924 and Parcel 2 
in 1925; both from Antoine Chiris. 
Parcel 3 was acquired by Burton T. 
Bush, Inc., in 1939. 
Parcel 4 was acquired from the 
railroad by Burton T. Bush, Inc., in 
1941 . 
Parcels 5 and 6 were acquired by 
Burton T. Bush, Inc. from the City of 
Clifton in 1946. 
Parcel 7 was acquired from the City of 
Clifton by Burton T. Bush, Inc., in 
1946. 
The remaining parcels were acquired 
under The Givaudan Corporation 
name. 
Parcel 8 was acquired from the State 
of New Jersey in 1960. 
Parcel 9 was acquired from Albert 
Rau in 1960. 
Parcel 10 was the first parcel 
acquired north of Delawanna Avenue, 
in 1967. 
Four additional parcels were acquired 
south of Delawanna Avenue, 
including: 

o Parcel 11 in 1968 
o Parcel 12 in 1968 
o Parcel 16 in 1968 
o Parcel 22 in 1978 

The remaining parcels were acquired 
north of Delawanna Avenue, and 
include: 

o Parcels 13, 14 and 15 in 
1968. 

o Parcel 17 in 1969 
o Parcel18in1971 
o Parcels 19 and 20 in 1972 
o Parcel 21 in 1977 
o Parcel 23 in 1982 



- Site Boundary 

Area of Topographic Evaluation 
NOTES: 
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1870-1887 Historic Topography 

This historic topographic map 
indicates natural topography of the 
area prior to development. 
Contours indicate a local topographic 
high consisting of a "plateau" in the 
area northeast of the facility, where 
the future Dyer Avenue and 
residential development were 
constructed. 
Natural topography across the site 
was downward from this local high, 
generally towards Yantacaw Pond. 
The lowest natural elevation within 
the future site boundary (in red) was 
in the southernmost corner, near the 
intersection of River Road and the 
railroad. 
The yellow outline indicates the area 
where photogrammetry work was 
completed to evaluate historical 
topography from 3 sets of 
stereographic images, including 1940, 
1954 and 1961 . 
This area is generally located 
between the southernmost portions of 
the facility and the Passaic River. 
Results of the photogrammetry 
evaluations are included with other 
imagery from the respective years. 



NOTES: 
Pan::el bolrdaries are approxinaia. Parcels 1 and 2 are 
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1931 - Site View 

Observed Photograph Features 

Note: Bold red line outlines the extent of 
property owned by Givaudan (fka Burton 
T. Bush, Inc.) at the time of the aerial 
photograph. 
Most of property extent appears 
undeveloped. 
Approximately 20 buildings are noted in 
the north-central portion of the site. 
Areas of land disturbance appear as light 
toned, concaved-shaped features in the 
eastern portions of the developed site, 
near the area of the future stormwater 
detention pond. 
Residential areas are located to the 
south and east of the site. 
No channelized flow or surface drainage 
features noted on site. 
Y-shaped path/road (unimproved) 
trending NW-SE and intersecting with 
residential roadways. 
Yantacaw Pond is prominent. 
Apparent commercial/industrial 
development to northeast, across 
Delawanna Avenue. 

Site Development Notes 

According to a 1972 site plan , the on-site 
buildings in this photo were constructed 
as early as 1914 (Building 7 - a boiler 
building) and through 1930 (Factory 
Mutual Engineering Division [FMED], 
1972), suggesting many of the buildings 
present in this photo were constructed 
prior to Givaudan purchase of the 
original parcels. 
The 1935 Sanborn Map indicates a 
railroad spur enters the site adjacent to 
the northernmost buildings. 
The 1935 Sanborn Map indicates the 
industrial factory to the north is an oil 
cloth manufacturer. 
An initial water supply well was drilled in 
1917 and six additional wells were drilled 
through 1948 (ERM, 2000). The water 
supply wells on the property were drilled 
into bedrock (Johnson, 1945). 
Various waste management units 
(cesspools and drywells) reportedly on 
property for mixed waste disposal (L. 
Levy letter, January 1994). 
A series of drawings from 1927, titled 
"Sanitary Sewer Record Drawing" from 
the City of Clifton Bureau of Engineering, 
indicates city sanitary sewer lines were 
in place near the facility in 1927. 



NOTES: 
Paratl boundaries are approunale. Parcels 1-3 are 
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1940- Site View 

Observed Photograph Features 
Site beginning to expand southward 
along the Delaware-Lackawanna 
Railroad. 
Increased outside storage observed 
south of newly constructed buildings. 
Areas of land disturbance are more 
visible in the southeastern portions of 
the site, near the area of the future 
stormwater detention pond. 
Residential areas east and south of the 
site. 
Y-shaped roadway present along 
eastern property boundary, extending 
to residential area. 
Area west of railroad developed and in 
use. 
No channelized flow or surface 
drainage features noted on site. 
Yantacaw Pond unchanged. 

Site Development Notes 

The original grouping of buildings (5/6 
through 39) were constructed prior to 
1935 and are visible, although not 
discernible, on the 1930 aerial photo 
(see Exhibit 4) (The Sanborn Library, 
1935). 
Buildings 42 through 47 on this aerial 
were constructed in 1939 for 
manufacture of flavors , chemicals and 
essential oils (FMED, 1972). 
Building 48 constructed circa 1940 in 
process area. 
According to the 1935 Sanborn map for 
the area, the square surface 
impoundment is a 150,000 gallon 
reservoir (The Sanborn Library, LLC, 
1935). 
Topography across the site is sloping 
downward towards the western site 
border with the railroad. The highest 
elevation is to the east, near the 
residential area. 
Various waste management units 
(cesspools and drywells) reportedly on 
property for mixed waste disposal (L. 
Levy letter, January 1994). 
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1940- Regional View 

Observed Photograph Features 

Large, undeveloped area northeast of 
site. 
Apparent surface water features to 
northeast. 
Apparent residential and commercial 
development between the site and the 
Passaic River. 
The Third River tributaries to Yantacaw 
Pond (upstream) include a natural flow 
that enters from the north and a likely 
man-made canal that flows into the 
southern end of the pond. 
Aboveground storage tanks observed 
between River Road and Passaic 
River. 
Large industrial facility north of site, 
across Delawanna Avenue. 

Site Development Notes 

According to the 1935 Sanborn map 
for the area, the observed industrial 
facility north of Delawanna Avenue is 
operated as an oil cloth manufacturing 
facility by T.R. Goodlatte & Son, Inc. 
(The Sanborn Library, LLC, 1935). 
Krouse-Doremus Foundry Co. also 
operates north of Delawanna Avenue 
(Sanborn Library, LLC, 1935). 
Properties between the rail line and 
Yantacaw Pond include Abbey Coal 
Co., Alliance Lumber Corporation, and 
Minwax Waterproofing Company 
(Sanborn Library, LLC, 1935). 
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1940 - Photogrammetry Evaluation 

Spot elevations and contours depict a 
grade change from the residential 
area, downward generally to the 
south-southwest. 
The highest spot elevation is 64.9 on 
the Y-shaped road, while the lowest 
spot elevation is within a depression 
8.9 near the intersection of River 
Road and the railroad . 
Based on spot elevations and 
contours, as illustrated by the 
interpretational arrows on the photo, 
overland flow of precipitation falling 
on the site would have been toward 
the intersection of River Road with the 
railroad. 
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1947 - Site View 

Observed Photograph Features 

Site continuing to expand southward 
along railroad tracks. 
Paving possible in parking areas in 
northern portion of site and travel 
lanes throughout the site. 
Increased outside storage observed 
south of newly constructed buildings 
and south of the process buildings. 
Excavation along eastern perimeter of 
site to facilitate expansion. 
Water is present in the Stormwater 
Detention Pond and the Spent Acid 
Pit. 
Excavation for the future Wastewater 
Detention Pond is visible. 
No channelized flow or surface 
drainage features noted on site. 
Yantacaw Pond appears unchanged. 

Site Development Notes 

Buildings 50 (machine maintenance 
shop) and 51 (raw material storage) 
were constructed in 1940 (FMED, 
1972). 
Additional process buildings (Buildings 
52 to 65) were added to the south of 
previously constructed process 
buildings in 1940 and 1941 for the 
manufacturing of aromatic chemicals 
(FMED, 1972). 
Buildings 66 through 69 were 
constructed between 1940 and 194 7 in 
the process area (FMED, 1972). 
Building 66 was used for storage; 
Building 67 for shipping and storage; 
Building 68 for warehousing; and 
Building 69 as a switch gear center. 
The Stormwater Detention Pond is 
called a "Drainage Pit" and indicated to 
be 15 feet deep (FMED, 1972). 
A 1986 air permit application states 
that operations beginning in 1947 used 
waste solvents and distillates as 
auxiliary fuel onsite. 
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1946 Sewer System Overlay 

Three primary systems appear active 
at the site, including: 

o Stormwater (blue) -
discharging to the Stormwater 
Detention Pond 

o Sanitary (gold) - discharging 
to the City of Clifton Sewer at 
Outfall 002 on Delawanna 
Avenue 

o Chemical (purple) -
discharging to dry wells 
throughout the site and to the 
Spent Acid Pit and the future 
Wastewater Detention Pond. 

Future aerial photos (see Exhibit 13) 
indicate the presence of the 
wastewater treatment building 
(Building 74). This building provided 
pre-treatment of process water 
(chemical system) prior to discharge to 
the City of Clifton Sewer at Outfall 001 
on River Road. 
A series of drawings from 1927, titled 
"Sanitary Sewer Record Drawing" from 
the City of Clifton Bureau of 
Engineering, indicates city sanitary 
sewer lines were in place near the 
facility in 1927. As such, it is likely the 
facility's sanitary sewer system 
discharged to the City of Clifton system 
at Outfall 002 prior to 1946. 
A letter dated November 30, 1953 from 
Givaudan to the County Council, 
references an August 20, 1946 letter 
from City of Clifton to Givaudan that 
indicates the City and Givaudan were 
in discussions regarding the City's 
sewer system in 1946; suggesting 
Givaudan was connected in some 
capacity to the City sewer at that time. 
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1947 - Regional View 

Observed Photograph Features 

Major construction generally south 
of site associated with Route 3. 
Route 3 appears to be an elevated 
construction. 
Land disturbance appears to be 
occurring generally north of the site 
in the large, undeveloped area. 
Apparent increase in residential and 
commercial/industrial development 
in the region, including between the 
site and the Passaic River and 
along River Road. 
Aboveground storage tanks 
observed between River Road and 
Passaic River. 
Large building has been 
constructed south of Yantacaw 
Pond and the man-made canal. 



Notes: 
Oblique perspective facing northwest 

Data Source: 
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1947 - Oblique 

Observed Photograph Features 

Increased storage south of newly 
constructed buildings and south of 
the process buildings. 
The Spent Acid Pit and, to a lesser 
extent, the Stormwater Detention 
Pond, appear to be local 
depressions with defined 
embankments/berms as sidewalls . 
No channelized flow or surface 
drainage features noted on site. 
Construction of the southern bridge 
abutment for Route 3 over 
Yantacaw Pond is visible. 

Site Development Notes 

Manufacturing of aromatic 
chemicals was completed in the 
process buildings, including the 
multi-story Building 65, which is 
visible at the end of the center row 
of process buildings (FMED 1972). 
A handwritten note from June 1949 
on a 1920 well log for a Givaudan 
water supply wel l indicates that 
according to the well driller (A.F. 
Rinbrand), there are 5 wells at the 
Delawanna plant and that waste is 
dumped into pits adjacent to the 
plant (Rimbrand, 1920 with June 
15, 1949 note from H.H.). 



Notes: 
Oblique perspective facing north 

Data Source: 
490404_PFAIR00 1_103357 

Givaudan - Passaic 
Clifton, NJ 

12 

1949 - Oblique 

Observed Photograph Features 

Paving noted in parking areas in 
northern portion of site and potential 
travel lanes throughout site. 
A building has been constructed 
between an existing building and 
Delawanna Avenue in the eastern 
portion of the property. 
Increased outside storage in several 
areas of the site, nearby site 
buildings. 
Three surface water impoundments 
evident and containing water/ liquids. 
The Stormwater Detention Pond, the 
Spent Acid Pit, and the Wastewater 
Detention Pond appear to be local 
depressions with defined 
embankments/berms as sidewalls. 
No channelized flow or surface 
drainage features noted on site. 
A larger area surrounding the 
impoundments has been 
leveled/excavated. 
An embankment is visible between 
the leveled area near the surface 
impoundments and Delawanna 
Avenue, which is topographically 
elevated. 
Substantial terrain variations and 
water features noted to the northeast 
of the site with a significant increase 
in residential development beyond. 

Site Development Notes 

Building 71 constructed southeast of 
process buildings for storage of 
cylinders and Building 72 
constructed in 1949 and primarily 
used for office and storage adjacent 
to Delawanna Avenue in the eastern 
portion of the site (FMED, 1972). 
A handwritten note from June 1949 
on a 1920 well log for a Givaudan 
water supply well indicates that 
according to the well driller (A.F. 
Rimbrand), there are 5 wells at the 
Delawanna plant and that waste is 
dumped into pits adjacent to the 
plant (Rimbrand, 1920 with June 15, 
1949 note from H.H.). 
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1950 - Oblique 

Observed Photograph Features 

Several buildings have been 
constructed to the south of the 
process area. 
An embankment is visible at the top 
left corner of photo indicating the 
eastern perimeter of site is roughly 
20 feet higher than the Givaudan 
site. 
Raised embankments/berms 
observed around stormwater pond 
and spent acid pit. 
The rectangular surface 
impoundment no longer appears to 
contain much water. 
No channelized flow or surface 
drainage features noted on site. 
Route 3 visible in the upper portion 
of the photo (southwest of the site). 
River Road passes under Route 3, 
which is elevated topographically 
com ared to the site. 

Site Development Notes 

Building 78 (storage) and Buildings 
79 through 83 (manufacturing 
aromatic chemicals) were 
constructed in 1950, (FMED, 1972). 
Building 74, in the southernmost 
area of the site, is used for 
wastewater treatment prior to 
discharge to the off-site City of 
Clifton system. 
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1951 - Site View 

Observed Photograph Features 

Buildings constructed south of 
Process Area. 
Outside storage in several areas of 
the site. 
Rectangular surface impoundment 
(Wastewater Detention Pond) is no 
longer present and the area appears 
to have been re-graded. 
No channelized flow or surface 
drainage features noted on site. 
Significant clearing/excavation of land 
in the southernmost areas of the site. 

Site Development Notes 

From 1950 to 1987, groundwater was 
continuously extracted and used a 
non-contact cooling water (-1 million 
gallons/week) then discharged to the 
PVSC (ERM, 2000). 
An August 27, 1951 report by Dr. 
G.C. Kitchens details the process for 
recovery of G-11 from sediment that 
"has collected in the pond, which was 
a part of our old sewer system". The 
letter indicates that samples of the 
sediment from the pond have been 
found to consist principally of G-11 
(60%) and inorganic matter. The G-
11 can be easily recovered as G-11 
Pure by solvent or caustic extraction. 
The 1951 Sanborn Map indicates the 
former manufacturing facility north of 
Delawanna Avenue is owned by 
Hoffman-LaRoche Company, Inc. 
(Sanborn Library, LLC, 1951 ). 
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1951 - Regional View 

Observed Photograph Features 

Route 3 appears to be an elevated 
construction. 
Significant clearing/excavation is 
occurring generally north of the site and 
industrial commercial properties are 
present closest to the Passaic River in 
this area. 
No significant change to residential 
areas and other buildings between the 
site and the Passaic River. 
Aboveground storage tanks observed 
between River Road and Passaic River. 
A likely man-made surface water 
impoundment is visible immediately 
north of Route 3 and adjacent to 
Yantacaw Pond. The construction of 
Route 3 disturbed the natural areal 
extent in the lower portions of Yantacaw 
Pond, restricting water flow under Route 
3 and cutting off the canal that formerly 
entered into the southern end of the 
pond. The northern, natural tributary is 
still visible. 
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1953 - Site View 

Observed Photograph Features 

New, tall structure (Building 85) 
present in the south-central portion 
of the site. 
Paving appears limited to the 
northern portions of the site, 
associated with parking. 
Outside storage in several areas 
continues to expand, including the 
Process Area. 
The linear surface impoundment 
(former Spent Acid Pit) next to the 
stormwater detention pond is not as 
prominent; there is little, to no, 
standing water visible. 
No channelized flow or surface 
drainage features noted on site. 

Site Development Notes 

Building 85, identified as the waste 
neutralization system, is located in 
the area of the observed small , tall 
structure. (CFM Plate A, 1983). 
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1953 Sewer Overlay View 

Three primary systems appear active 
at the site, including: 

o Stormwater (blue) -
discharging to the Stormwater 
Detention Pond. 

o Sanitary (gold) - discharging 
to the City of Clifton Sewer at 
Outfall 002 on Delawanna 
Avenue and on-site septic 
tanks. 

o Chemical (purple) -
discharging to the City of 
Clifton Sewer at Outfall 001 
on River Road. 
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1954 - Site View 

Observed Photograph Features 

No apparent changes to on-site 
infrastructure. 
Residential area on eastern side of 
site developed since 1953, between 
the site and the Passaic River. 
Linear surface impoundment feature 
(Spent Acid Pit) no longer present. 
No channelized flow or surface 
drainage features noted on site. 
Additional outdoor storage around 
the Stormwater Detention Pond and 
throughout site. 
Notable disturbed area southeast of 
site, below res idential neighborhood. 
River Road in historical alignment; 
north/south parallel to the Passaic 
River to the east of the site. 
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1954 - Photogrammetry Evaluation 

Spot elevations and contours depict 
additional excavation and grading of 
the area immediately south of Dyer 
Avenue has occurred since 1940. 
The highest spot elevation is 64.9 in 
the residential area just south of Dyer 
Avenue, while the lowest spot 
elevation is 31 .6 near the intersection 
of River Road and the railroad. 
Based on spot elevations and 
contours, as illustrated by the 
interpretational arrows on the photo, 
overland flow of precipitation falling 
on the site would have been toward 
the intersection of River Road with the 
railroad. 
The area that was formerly a 
topographic depression near River 
Road (see Exhibit 7) has been filled. 
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1960 - Site View 

Observed Photograph Features 

Construction of new Route 3 
interchange underway, along with re
alignment of River Road. 
Stormwater Detention Pond visible. 
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1960 - Regional View 

Observed Photograph Features 

Re-grading southeast of site for 
Route 3 interchange between the 
site and the Passaic River. 
Buildings formerly in the 
construction area have been 
removed. 
Construction would be elevated to 
allow intersection with elevated 
Route 3. 
Former undeveloped area generally 
north of site, now developed with 
industrial/ commercial 
infrastructure. 
A large area northwest of Yantacaw 
Pond has been cleared and several 
industrial/commercial buildings 
have been constructed. The re
grading has cut off the Third River 
natural tributary that formerly flowed 
from the south and entered 
Yantacaw Pond at the north end. 
A new man-made canal is present 
north of Route 3 that transports flow 
from the Third River tributary to the 
center of Yantacaw Pond. 
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1961 - Site View 

Observed Photograph Features 

No new on-site buildings observed. 
Storage around stormwater 
detention pond increased in size. 
No channelized flow or surface 
drainage features noted on site. 
Storage in southeastern portion of 
site begins. 
New Route 3 interchange 
construction complete on southern 
boundary of site; with re-alignment 
of River Road east of the rail line 
bridge and unchanged road 
alignment west of the railroad 
bridge. 
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1961 - Regional View 

Observed Photograph Features 

New Route 3 interchange 
construction complete on southern 
boundary of site; with re-alignment of 
River Road east of the rail line 
bridge and unchanged road 
alignment west of the rail line bridge. 
Interchange appears elevated 
relative to surrounding topography. 
Construction has begun on Route 21 
north of Route 3. 
Additional buildings have been 
constructed in the cleared area 
northwest of Yantacaw Pond 
A northern tributary to Yantacaw 
Pond is visible; however, the 
majority of flow from the Third River, 
upstream of Yantacaw Pond, 
appears to come through the man
made canal south west of the 
cleared area. 
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1961 - Photogrammetry Evaluation 

Spot elevations and contours depict 
significant changes to local 
topography based on the construction 
of the Route 3 interchange. 
Grading appears to have created a 
linear topographic high (i.e. , berm) 
near the easternmost property 
boundary, which would act as a 
barrier to overland flow. 
The embankment for the Route 3 
interchange includes the 40-foot and 
50-foot contours, while the highest 
spot elevation on the easternmost 
portion of the facility is 39.6. 
Based on spot elevations and 
contours, as illustrated by the 
interpretational arrows on the photo, 
overland flow of precipitation falling on 
the site would have been toward River 
Road. 



- Site Boundary 

NOTES: 
Pan:ef bot.ndaries are BPPfoximate. Parcels 1-9 are 
represented ,n this ~111 

0 100 200 

DATA SOURCES: 
1966 Aeoat 660622..EOS 1 GG 120 
Property Boundaries: Stewart litle Guaranty Company. Trtfe No. 98-LT-0846 
Schedule A. Vestng Sdledule. December 1998. 

Feet 
400 

1:2,400 

1966 Aerial Imagery • Site View 

Givaudan - Passaic 
Clifton, NJ 

Exhibit 

25 

1966 - Site View 

Observed Photograph Features 

Three additional buildings 
constructed; one in easternmost 
corner of site, a second in the 
southern portion of the site and a 
third in the area where River Road 
intersects the rail line. 
A group of the buildings visible on the 
1931 aerial photo have been 
consolidated in the northern portion of 
the site. 
Significant increase of outdoor · 
storage in southeastern portions of 
site and around stormwater detention 
pond. 
No channelized flow or surface 
drainage features noted on site. 
Yantacaw Pond apparent reduction in 
open water visible. 

Site Development Notes 

Building 88 was constructed in 
easternmost corner of site, Building 
90 (1962) in the southern portion of 
the site and Building 91 (1964) where 
River Road intersects the rail tracks. 
These buildings were used for 
storage (FMED, 1972). 
A new lumber warehousing building 
has been constructed between the 
site and Yantacaw Pond (The 
Sanborn Library, LLC, 1970). 
A new commercial building has also 
been constructed to the south of the 
site, on River Road. The use of this 
building at the time is unknown. 



- Site Boundary 

NOTES: 
Parcel bolndanes aI& approximate. Pan:ets 1-17 are 
represented in this figure 

0 100 200 

DATA SOURCES: 
1969 Aenal: 690407 -17 52-33-1830 
Property Boundarie1: Stewart nua Guaranty Company, ,rtle No. 98-LT-0848. 
Schedule A. Vesl!ng Schedule. December 1998. 

Feet 
400 

1:2.400 

1969 Aerial Imagery. Site View 

Givaudan. Passaic 
Clifton. NJ 

Exhibit 

26 

1969 - Site View 

Observed Photograph Features 
Two new buildings observed in the 
photo, including one in the 
southernmost portion of the site and 
a second in the northern portion of 
the site. 
Number of storage piles in 
southeastern part of the site 
increased. 
No channelized flow or surface 
drainage features noted on site. 

Site Development Notes 
Building 93 (1967-1968) was 
constructed in southern area of 
property and Building 9 (1969-1970) 
was constructed in northernmost 
portion of site, in an area that was 
formerly parking lot. (FMED, 1972). 
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1970- Site View 

Observed Photograph Features 

Areas of drum storage relocated to 
southernmost area of site and 
organized. 
Large aboveground storage tank 
constructed in southern area of 
site, adjacent to an existing 
building . 
On-going construction for a future 
building in the southwestern portion 
of the site observed. 
No channelized flow or surface 
drainage features noted on site. 

Site Development Notes 
The large aboveground storage 
tank (Building 96) was constructed 
adjacent to Building 90 and is 
labeled as "350,000 Gal Suction 
Tank". (FMED, 1972). 
Building 99 was constructed further 
to the southeast, to house 
switchgear for electrical 
transformers (FMED, 1972). 
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1974- Site View 

Observed Photograph Features 

Four buildings constructed in 
southern portion of site, where area 
of active construction was noted in 
1970 aerial. 
Aboveground piping in various 
areas of site. Unknown use. 
No channelized flow or surface 
drainage features noted on site. 
Continued decrease in aerial extent 
of Yantacaw Pond. 

Site Development Notes 

A 1972 site plan indicates the 
following buildings were constructed 
in the southernmost area of the site 
(FME, 1972): 

o Building 10 - Treatment 
Station for Cooling Tower 

o Building 94 - Process 
Engineering 

o Building 95 - Multipurpose 
Plant 

o Building 98 - Lunch and 
Locker Room 
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1976 - Site View 

Observed Photograph Features 

Blurry photo, no apparent site 
changes 
Continued decrease in aerial 
extent of Yantacaw Pond, with 
delta observed. 
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1979- Site View 

Observed Photograph Features 

A building in the center of the 
property was replaced with a new 
building. 
Stormwater detention pond still 
present. 
No channelized flow or surface 
drainage features noted on site. 
This photo appears to be most 
representative of the maximum 
buildout of the Givaudan site, as 
well as the area immediately 
surrounding the site. 
Yantacaw Pond Dam, located as 
water passes under Route 3 is still 
in place (Rimbach 1989, The 
Record); however, aerial extent of 
the pond is continuing to decrease. 

Site Development Notes 

Building 200 (1979) , in the center 
of the property, replaced Building 
48, constructed circa 1940. 
(FMED, 1972). 
A 1986 air permit application states 
that operations beginning in 1947 
used waste solvents and distillates 
as auxiliary fuel onsite. 
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1979 Sewer System Overlay 

Three primary systems appear active 
at the site, including: 

o Stormwater (blue) -
discharging to the 
Stormwater Detention Pond. 

o Sanitary (gold) - discharging 
to the City of Clifton Sewer 
at Outfall 002 on Delawanna 
Avenue and on-site septic 
tanks. 

o Chemical (Purple) -
discharging to the City of 
Clifton Sewer at Outfall 001 
on River Road. 

Chemical sewer lines with system 
with yellow highlights represent 
areas of poor condition lines (e.g., 
exfiltration areas) identified during a 
1980s investigation. 
Brown dashed lines indicate areas of 
open storm water ditches. 
Chemical sewer system passes 
through Building 74 prior to leaving 
the site at River Road. Building 74 
was first observed in the 1951 aerial 
photo. 
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1982 Topographic Survey overlaid on 
1979 Aerial 

Cut bank along eastern boundary of 
site associated with topographic 
grade increase along property 
boundary. 
No channelized flow or surface 
drainage features noted on site. 
Elevated "roads" through southern 
outdoor storage area and from 
wastewater treatment buildings 
towards River Road. 
Topographic low for the property is 
near the intersection of the rail line 
and River Road. 
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1995 Site View 

Observed Photograph Features 

One new building present in 
southernmost area of the facility. 
Many of the buildings constructed in 
northern portion of the property 
during original development of the 
site, prior to 1930, appear to have 
been demolished (e.g. , Buildings 7, 
34, 36) . 
Other demolition activities appear to 
be ongoing at the site (e.g., Building 
51 has been demolished in the 
center of the facility) . 
Areas of outside storage have 
significantly decreased. 
No channelized or surface drainage 
features noted on site. 
Yantacaw Pond completely absent, 
but Third River and higher tributaries 
remain. 

Site Development Notes 

Building 210, a wastewater treatment 
building , is present in the 
southermost area of the facility. 
In 1989, Yantacaw Dam suffered 
complete failure due to heavy rains, 
causing Yantacaw Pond to decrease 
in size (Rimbach 1989, The Record). 
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2002 - Site View 

Observed Photograph Features 

Property re-development apparent. 
Presence of TCDD containment cell 
noticeable (constructed in 1998) 
with on-going construction in 
southern areas of the former site. 
Yantacaw Pond completely absent, 
but Third River and higher 
tributaries remain. 

Site Development Notes 

Givaudan facility ceased operations 
in 1998. 
March 21 , 2002: No Further Action 
decision for TCDD contaminated 
soil (March 12, 2002 NJDEP letter 
from B. Venner to J. Vernieri of 
Givaudan). 
Property transferred to Reckson
Morris Operating Partnership, LLP 
(Reckson-Morris) in 2001 . 
Building observed in this aerial was 
part of the Reckson-Morris 
redevelopment. 
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2012- Site View 

Observed Photograph Features 

A second building in southern area 
of site has been constructed since 
2002. Now, these two large 
buildings appear to be the only 
buildings on the former site. 
Secondary parking lot constructed 
near southern building. 

Site Development Notes 
Property subdivided into four lots 
with Givaudan retaining ownership 
of one lot, which contains the TCDD 
cell. 
The second building was 
constructed on the former site in 
2003. 

- ------
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. GIVAUDAN CORPORATION 125 Delawanna Avenue 
Clifton, New Jersey 07014 
Phone: ( 201) 546 -8000 
Cable: Givaudanco, Clifton 
Telex: 1389Gi 

October 26, 1983 

Mr. Raymond Basso 
Hazardous Waste Site Branch 
U.S. Environmental Protection Agency 
Region II 
26 Federal Plaza -· Room 402 
Nev York, New York 10278 

:RZ ; CERCLA l~{/RCRA 3007 REQUEST FOR rr;FORtiATIO!; 
Givaudan Corporation 
Clifton, New Jersey 

G~ar Mr. Basso: 

RE.CEIVEP: 

OCT 2 8 i~~3 

,ttffl: NIN. KIPP & SZUCH 

The purpose of this letter is to respond to the ques
tions contained · on Attachment I to the September 15, 1983 letter 
from Mr . William J. Librizzi, Director of your Office of Emergency 
and Remedial Response, to Mr. G·eorge Talarico of Givaudan Corpora
tion (·Givaudan") received by Givaudan on September 19, 1983. On 
October 19, 1983, you granted Givaudan a one-week extension of 
time to respond. 

The questions contained on Attachment I solicit informa
tion regarding the manufacturing or . processing of "technical 
grade~ 2, 4, 5-TCP and products made therefrom, as opposed to the 
manufacturing and processing of, or products made from, "pre-puri
fied" 2 ,4, 5-TCP, .and Givaudan has responded to the questions on 
that basis . Information which would be responsive to the ques
tions had they been intended - to apply to •pre-purified" 2,4,5-TCP, 
however, ha-s been provided by Givaudan to the New Jersey Depart
ment of Environmental Protection ( "DEP") and is available to · you 
should you wish to have it. 

For example, Question 1 solicits information regarding 
formulations or pesticide derivatives .of "technical grade" 2,4,5-
TCP. One example given is hexachlorophene made from ".technical 
grace• 2,4,5-TCP. Although Givaudan has manufactured hexachloro-
phene for many years ., all the hexachlorophene manufactured and 
marketed by Givaudan has been produced from "pre-purified" 2 ,4 ,5-
TcP: none of it has been produced using "technical grade" 2,4,5-

!·.· 

·' ·· ' .. 
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TCP. Accordingly. Givaudan has answered the questions only with 
respect to its limited production, in 1948 and 1949, of •technical 
grade" 2,4,5-TCP and not with respect to its production of hexa
chlorophene from •pre-puf if ied " 2, 4, 5-TCP. EPA' s proposed dioxin. 
regulations, published on April 4, 1983, correctly recognized the 
distinction made by the questions on Attachment I between hexa
chlorophene manufactured using "technical grade" 2,4,5-TCP, in 
which 2, 3, 7, 8-TCDD contamination might have occurred, on the one 
hand, and hexachlorophene made with "pre-purified~ 2,4,5-TCP, us
ing a reaction which occurs at rather low temperatures and at acid 
pH, in which 2,3,7,8-TCDD contamination is not expected to occur, 
on the other. 40 C.F.R. parts 261, 264, 265 and 775, 48 Fed . 
Reg. _ 14514 (April 4, 1983), note 7. All hexachlorophene manufat
tured and marketed by Givaudan has been produced using only "pre
putified" 2,4,5-TCP utilizing a process such as is described ·in 
note 7 of the proposed regQlations, so that no detectable levels 
of 2,3,7,8-TCDD contamination are expected to have occurred. 
An~lyses of Giv~~~an's finished he~achlorophen~ have verified the 
accuracy of that expectation . 

The responses are numbered to cor:-espond with the num
bered questions contained on that Attachment r. Where indicated, 
scree addi ticnal information is 2ubmi tt~d on a: s~parutc ::he ct under 
a confidentiality claim pursuant to _40 C. F. R. 2. 200 et seg.: 

1. Givaudan does not currently manufacture •technical 
grade" 2,4,5-TCP and has not done so for nearly 35 years, since 
1949. . In 1948 and 1949, Givaudan manufactured "technical grade" 
2, 4, 5-TCP, which was distilled into "pre-purified" 2, 4 , 5-TCP and 
used in hexachlorophene manufacture. 305,000 pounds of •pre-puri
f ied" 2, 4 ~ 5-TCP was produced during that period from • technical 
grade" 2,4,5-TCP. 

2. a) All "technical grade" 2,4,5-TCP Givaudan produc
ed is believed to have been used to produce "pre-purified" 2,4,5-
TCP. 

b) Givaudan records show the purchase of a saall amount 
of "technical grade• 2, 4, 5-TCP from Dow Chemical for experimental 
purposes only. Copies of all available 2,3,7,8-TCDD analyses have 
already been provided to and are on file with DEP in connection 
with their investigation of possible 2,3,7,8-TCDD contaa ination ·at 
Givaudan's facilit~. 

3. Information responsive to Question 3 has been sub-
mitted on a separate sheet under a confidentiality claim pursuant 
to 40 C.F.R. 2 . 200 et seg. 
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4. a) Givaudan believes that "technical grade" 2,4,5-
TCP was manufactured by the alkaline hydrolysis of 1,2,4,5 tetra
chlorobenzene with caustic soda dissolved in ethylene glycol . 
After reaction, a batch was neutralized with muriatic acid and the 
sodium chloride precipitate was removed by filtration. The fil
trate was diluted with water and the TCP was extracted with b~n
zene. The benzene extract was washed with water and the benzene 
was removed by distillation. Ethylene glycol was recovered by 
fractionation and was reused in the process. 

Further information responsive to Question 4 a) has been 
submitted on a separate sheet under a confidentiality claim pursu-
ant to 40 C.F.R. 2.200 et seq. ' 

4. b) No "technical grade" 2,4,5-TCP has been manufac
tured by Givaudan for nearly 35 years. In the relevant 1948 and 
1949 time period, a vacuum still was used to purify 2,4,5-TCP. 
P!'.'0~ 1.:'11!'.' k??0~lei:!~-= 0f '!'C'? ~a!!!lfa~ttJring op-?!'.'ati-::,!'!~,. Git_,a•.H.'!a!! t:-e
lieves that the following wastes in approximately the following 
quantity ranges were generated during the 2,4,5-TCP purification 
step: 

1 r .~ ... h~ ,..,.,,.,:.~;" ... .,, 
- • ~~"::,~~ ,.. ~ .a,;. -- '- ........... ... _ 

?-~ 1h /1h - - 4-.----, ... ....,. 
2 . Still Bottoms 0.2-0.3 lb . /lb. 

It is believed that none of these wastes were combined 
with wastes from other processes. 

Further · information resporisive to Question 4 b) has been 
submitted on a separate sheet under a confidentiality claim pur
suant to 40 C~F.R. 2.200 et seg~ 

5. Givaudan has no records from which specific decon
taminatio~ procedures used with respect to "technical grade• 
2,4,5-TCP manufacturing equipment can be determinedi however, 
Givaudan's standard equipment cleaning and decontamination proce
dures, which are believed to have been followed with respect to 
equipment at one time used in the manufacture of "technical grade" 
2,4,5-TCP, include thorough steam cleaning and solvent washing 
which Givaudan believes eliminated any possibility of 2,3,7,8-TCDD 
contamination. Because of the strong odor of "technical grade" 
2, 4, 5-TCP, especially thorough cleaning and decontamination pro
cedures are believed to have been used before reuse of egu ipment 
for manufacturing or processing of other chemical substances. · 

6. It is believed that the light fractions and still 
bottoms described in 4 b) above were drummed. Givaudan has no 
records desctibing the methods of collection, storage or disposal 
of such wastes, the names and addresses of haulers who might have 
hauled such wastes, or disposal site locations. 
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Further information responsive to Question 6 has been 
submitted on a separate sheet under a confidentiality claim pursu
ant to 40 C.F.R. 2.200 et seq . 

1. a) There are no drums in storage containing light 
fractions or still bottoms generated in tbe manufacturing of 
•technical grade" 2,4 ,5-TCP. Givaudan has no records from which 
the total amount of such wastes generated daring the history of 
its facility can be determined. 

Further information responsive to Question 7(a) has been 
submitted on a separate sheet under a confidentiality claim pursu
ant to 40 C.F.R. 2.200 et seg. 

7. b) Givaudan has no records from which the total 
amount of wastes generated in the manufacture of "technical grade" 
2,4,5-TCP can be determined, nor can Givaudan determine the dates 
of di~po~al, the amount disposed of on ~~ch t:'".."".."~<::i0r,,, th"" w.-?<:te 
haule~ or the disposal location. Whatever disposal activity that 
may have occurred, of course, took place nearly 35 years ago. 

Further information responsive to Question 7(b) has been 
submitted on a separate sheet under 
suant to 40 C.F.R . 2.200 et seg. 

a confidenti~lity claim 

8. . Copies of all records of 2, 3, 7, 8-TCDD testing with · 
respect to the wastes identified in 4 and 5 have been provided by 
Givaudan to and are on file -with DEP. 

9. DEP is coordinating the investigation of possible 
2,3;7,8-TCDD contamination at the Givaudan site. This investiga
tion has involved the production by Givaudan to DEP of hundreds of 
analyses and large volumes of documents. DEP has all of this in
formation, and Givaudan requests that, to the extent necessary, 
these documents be consulted at DEP, so that needless duplication 
of this burdensome document production can be avoided. 

If there are any questions regarding this matter, please 
contact me at (201) 365-8521. 

r7t::! 
Vice President 

Att . 
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!if.arch 12, 19 71 

Giv~udan C,".lrpor&tion 
125 Delawar.na Avenue 
Clifton, New .Jersey 07014 . 

Dear Mr. Blee leer: 

·Pour samples of 2,4,5 trichloropbenol and one sample of Bexachlorophene 
vere received fr~m Giwadan and analysed by g~s cbrematograpny for 
2,3 ,7 ,8 tetracblnrodibenzo-p-dioxin. The foUcvi.ft~ results were obuined. 

TC? -
II 102901 

II 102902 

• 102~03 (BaVT) 

II 102904 CBIVST) 

Hexach 1 cronhene . 

G-11 II 9326- 10 

Dfo:dn 

• 0.10 pp• 

< 0.10 PP• 

< 1.0 pp• 

< 1.0 pp• 

. < 0.10 ppta 

In the analysis of lumbers 10290, and 1029016, the ~•nsitivity was limited 
by the tailing edge of an interferrint peak, which could n"t be tully 
isolated fro•:the dioxill peak. Sufticient separati~n was ~btained to 
insure that the interferring peak vas an unknown component, not 2,3,7,8 -
dioxin. 

Sincerely youu, · 

/;~ ?r~ 6J~· 
Bruce !-t:Cullough 
Clleaist 

OCCNJ0107913 
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L. B. Tufts/ . . 
Manager of Quality Assurance 

October 27 1 1970 

Dioxin Analysis ·on Material from Givaudan (Switzerland Samples) 
Job 513 10-901-72-910 - A. A. Schlumberger 

The following samples have been analyzed; .. 

!9!.. 
339. lll 

342.733 

348.321 

G-11 -
1771(6 8746 

177~5 8796 

l7S71Cl 8704 

l7S71C3 8694 

178751 8787 

17S7U 8691 

Result 

~.as ppm 

40s ppm 

405 ppm 

G,,.11 -
349.20S 

329.489 

337.022 

Result 

,.o, ppm 

~.os ppm 

~OS ppm. 

~.as ppm 

GOS ppaa 

Gl* ppaa 

Result 

,.os ppm 

<.o, ppm 

,.os ppm 

*Intarferinc peak after dioxin lllaking sensitivity less than others. 

mar 

ccs A. A. Schlumberger 
Lab Pila 

I\ [l..;;.t' 
4.\) ·lt,1.U\~C 

chard Vattimo 
· Cbelliat 

Work• L&boratory 

0CC0099354l. 
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Christine Todd Whitman 
Governor 

Mr. Leonard A. Levy 
Director Site Remediation 
Givaudan-Roure Corporation 
125 Delawanna Avenue 
Clifton, New Jersey 07015-5034 

Dear Mr. Levy: 

Re: Relocation of Drums of Stored Soils 
Givaudan-Roure Facility, Clifton 

-CD 
(0 
<.n 

The purpose of this letter is to provide the New Jersey Department of Environmental Protection's 
(Department or DEP) approval of Givaudan's February 27, 1995, proposal to relocate !~8 drums of 
excavated material (excavated from the contaminated non-process area) to a more secure iocation. In 
Givaudan's proposal these drums will be relocated into two metal shipping containers located 
approximately fifty feet from the present staging area. The containers will also have their t1oors lined 
with a geo fabric prior to emplacement of the drums which will then be covered with plastic and properly 
secured. The activity as described above is acceptable to the Department in order to maintain a more 
secure temporary staging area for this material. 

However, the Department can not approve Givaudan's proposed sampling of the material prior to moving 
the drums into the shipping containers. Although the DEP will not prohibit Givaudan from collecting 
samples, it is unclear what benefit, either economic or environmental, could be realized from such an 
activity. 

As the February 27, 1995, proposal states, three samples consisting of three composites from each lift 
of excavated material would be analyzed for 2,3,7,8 TCDD. This information, according to the letter, 
would be utilized as supporting data for future site remediation. 

The DEP has evaluated the sampling proposal in light of the current Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E) and the Department's May 1992 Field Sampling Procedures Manual, and 
has identified the following concerns associated with sampling of the drummed material : 

1) The use of composite samples is usually restricted to waste classification analyses. In addition, 
the sampling frequency may not be adequate to provide any useful information for all 128 drums; 

2) The contaminated process area was never sampled for any other parameters other than those 
byproducts associated with 2,3,7,8 TCDD. In as much as dioxin was the contaminant of concern 
driving the need for remediation, one can not conclude that other contaminants do not exist within 
these drummed containers; 

Therefore, the Department does not understand the objective of this sampling episode. The DEP would 
recommend that these drummed soils be addressed consistent with the overall remediation for dioxin 

New Jersey is an Equal Opportunity Employer 
Recycled Paper 
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contaminated soils at the entire facility. By fragmenting this process, possibly repetitive and costly 
~ investigations might have to be initiated in lieu of one concise, focused effort to resolve the re.mediation 

of the dioxin contamination at the Givaudan facility. The DEP had attempted to illustrate the need for 
an inclusive remedial .approach for all of the dioxin contaminated soils in its October 6, 1994, 
correspondence, but has yet to receive a reply on this issue. · · 

The Department is hereby providing approval for the relocation of the 128 drums of material excavated 
from the contaminated process area on February 20, 1988. However, as previously stated, the 
Department does not recommend sampling of the 128 drums at this time. 

Please do not hesitate to contact me at (609)633--0719 should you have any questions or additional matters 
to discuss regarding this approval letter or the Givaudan site. · 

c: J . Karpa, BSCM 
A. · Charles, BEERA 
D. Clark, BGWPA 
M. Eversman, ERM 

RPCE\COAL\OIV23. TFQ 

Sincerely, 

~raft 
Thomas F. Quigley, Case Manager 
Bureau of State Case Management 
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NIMARA P......_., N. T. ---

L. 1, Tuftf/ 
Manager of Quality AS1uranc• 

October 27, 1970 

Dioxin Analy1i1 on Matarial froa Givauclu (Switzerland Samples) 
Job 513 10•901-72-910 • A. A. Schlwnberger 

Tba follawin1 saaapl•• have ~en analyaeds 

TCP - le1ult 

339.111 ~.05 ppa 

342.733 G,05 ppa 

348.321 405 ppm 

G-11 -
177E6 8746 

177ES 8796 

11sn1 8704 

17.57lt3 8694 

1787.51 87B7 

175712 8691 

A. A. Scbluaberpr 
Lab Pila 

3~9.205 

337.022 

le1ult 

L.05 ppm 

~.05 ppa 

.(.OS ppa 

,t(.O5 ppa 

G05 ppa 

Gl• ppa 

~ l.~ llrlf-,~~,:. 
It~d Vattiao 
CN•hc 
Work• Labor ator7 

Result 

405 ppa 

~.05 pp• 

<.-05 ppm 
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C'i· 

J\al7 24, _1970 

L. S. Tufta 
Maa&Ar of ,1&&11.t1 Alauranc:e 

TM followillc· uapl•• of HaucbloropbMl• G-11 baw baa malyaecl ~ tll,a Woe-lea 
t.aboraeo17 for tba pnN111ce of 2, 3, 7 ,a tatracb1orodUMa10-p-,dioxill for tba 
C1vaudall Corporation. · 

18O89A 
180898 
18089C 
180890 
180891 
1808W 

10~0. 7°'8 
102a, 1011 
1211, n12, 121,, 1214 
751t5, 7537, 7353,· 7568 
76U, 7670, 7671, 7686 
7711,. 778t, 7797, 7805 
8666-70 
8857-70 
8731-70 
17113-70 

All --,lu wn pnpllftll bf G1ftllldlll la tb& Colla11iq 

l. 100& of Hezanblosvplmla IMN cU.uolvalll la. IIOO al ot vat.K a1111c.uaLDc· IMJC ot 
Ma0B tr, baaaa&· to laS-SOOC far l-5 mnt• .. acitatiAC owr Di.pt U roaa 
t~·CQre· 

z. na alUUD• G-11 mlat.1aa ... ~ wi.U ,,_, •• t=-- ti.a• •iDC 
200 al of fna!L bu a ,- auaat. 

l. Tba c:aaiaalll be t u&l'Mla .,_. ¥H,,,. vit!I 200 al o! lOS aquaowa Nam 
CoUow41JF wo aan ••l¥9 ~b1np ..s.~ 200 111 at.:wasar. 

4. fta ben na eoldS-. - aaa a I cralall • • ntaq avepotator to appri:aaaa&al7 
U al _Car eM; s& ID aoo11:ar. .· · · 

A~ llDolE•r lbia atraata .._ it n nwu...S to o., Ill or u aall a wl .. po.Ola 
·.wt.tblllat: Comiq ,w11 ... ,,... .u ... ,,_ Al d. tll1e CD11i:•=-- .._. tbm 

.·· cuaaamsr.a.t. ai1ar u. ..aUau 1~ 11a1aw. · 

c:111,-..,..pglde Calldl,iaaa 

• I • • • • ' . ,~ 

I a4 K W or 4111'1lftl•~ 

l' &1w f I atai '111&1l 2S VU"al&f.d 
toO • 60-80 _. cbftaoaoda Ila 

..... .,. .. . . ...... . 
Confidential ...... ,,-~··, .. 

0~C00993544 
:- .... . -~---~. 

OCCNJ0107917 
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Confidential 

1.. 1. 't\lfta 
Continuad 
, ... 2 

IAJactioD Pon T•peracure 

Detecto_r T•peratura 

... ...... 

200 alAaiA. 

50 al/aiA 

260°C 

lOOOC 

200°C: 

1/2" Je&" ala. 

5 l 

A •t•4arct. eaataiaia& o.i..c&1c,c..1 Dfoste la 1Me ri•, 1a 1Djeae4 _. CM cblW&o&r• 
...,... CO tu& of • --,le • 

.. 

. · : : 

··i'.•. ... .. . . .... .' 
. .. ··. , . .. ~.. . . o_ccoo99:.J545 

:.~ -.. ,_ 

OCCNJ0107918 
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Confidential 

L E Tufts July 7, 1970 
Manager Quality ·Assurance 

Ve have received and analyzed six additional concentrated benzene 
extracts of different lots of Givaudan Raxachlorophene G • ll. No trace 
of 2,3,7;8 - tetra.chlorodibenzo - p - dioxin was found. 

Results are given b_elow: 

Code -
1089 A 

1089 B 

1089 C 

1089 D 

1089 E 

1089 P 

Lot Numbers 

7070, 7048 

7022, 7016 

7271_ - 7274 

7545,7537,7553,7568 

7662,7670,7678,7686 

7781,7789,7797,7805 

ppm "Dt on N'' 

< .01 

<.01 

· < . 02 

< .01 

< .02 

< .02 

All samples contained dissolved solids which prevented concentration 
to the desired 0.5 ml •• this is the cause of the variations in sensitivity 
reported above. Extraneous peaks ·_ appear on the chromatogram both before 
and after th.e "Dioxin". 

Lab Pile (2) 

OCCNJ0107919 
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'•: 

., i-.. ,-

Jaa 1, U70 

1.. I. MU 
.......... Qual'ic, Aaa&nllca 

ua IMl¥a noa1Wld ..a aal,... H,w __ ,rated lNe:na auaeu ot cU.Uamt lGta 
of cav..._ saucJLlonplllae 0-11~ llo tnee ol 2,3,711 tatrM.ioro41berr p,4io•la 
vu fDUIMI. 

Jlanlta an l&i,... balat1i 

1'allel' 

US770 
Wt70 
11'370 
1no10 
&U.1Q .· 

<03 
,<.02 
4Ql 

'<•Ga 
<.01 

AU ..,1 .. , vie~ Illa ....,U. ot a6"10, .... ._. cU.wh .. •U• vawa1a ,, .... w 
ec,na Ull&iia to U. ...... O.S al. 'rlWI I.a &I.a .... oi Illa~ la WlUrit 
npoftlM ..... 

a ... -~ ta ..... 1no10,...., ....... 1.e .. .....-. U11.a .w ..a 1.-.r 
tba •lW. eaa&at. · · 

,_. ua cia NiaC Gt-so••• ..araatt• manta pn , t"" .,,... M&i.lladOr,. 

na. ruaica ba• ... p.wa••• a:ura, • ,_... 
ftrlWW wnuaaa ..i•n11i• oa 111111a ..... 11a. 

.. 

·.· .. -.. •, :.. ... . . . ... ,. .... · 
OGC0.0.993547 

Confidential 
:·. . ·~ . .. -. . . ·~ .. \ . --~ ... ,.. ·;·;:.:. ~: 
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) . . . 

X.l'l'Uftl 
Managu Q1a&U.t,, Aaauunee March 30, 1970 

\ 
S11bject: 2,3,7,8, l'etrachlorodibenao-p-,dioxin ('l'CD'PD) in the 

Trichlorophenol Process. 

Vari.out streams la tb.e 'l\'icblorophe1lo1 process bave bHn ealyze:1 
for 2,3 ,7,8 tetraclll~rodib•nst'-p-dioxiD b,- Gaa Liquid Chromat o:in?hY · 

Listed below are the ••~?l•• &:11ly1ed and tbe concentration of 
TCDPD found or the lower limit of detection. 

Saeple 

Extractor water feed 3/18/70 

Elctractnr PHd 3/18/70 

Boiler Crude Glycol 3/18/70 

Crude Charged to Still 3/19/70 

Oliver Salt 3/1~/70 3/18/70 

Tec?lnical Grade Flake Lot . 3 

TCP Still aeaidue l/25/70 

Glycol Still .. Residua 3/2Sno 

ktractor Crude l/25/70 

Keactor Dlacharge ·rau 3/25/70 

Lov BoilPracttoa 3/25/70 

Inter•diate Practioa 

~-···--- ... Pf! TCDPD 

< 0.01 

3.0 

C 0,01 

12.0 

< 0.04 

< 0.05 

230 

C 0.03 

< 1.0 

• 0.1c 

< .()3 

C . • 03 . 

cc; J M o•Leary, A A Scll11iaberger, W B Fitzgerald, J B ltArrison, 
J J WU ld.11111 d, t. I 'l\afta , W I Lerouz, P 1. lclMll berger , Gary Bah~ , 

Lab file (2} 

., 

_ OCCNJ0107921 
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~ I 

t~ 'i!, 'I\!ft:, 
:;an :;e,:, Q~a!i';y ~!lsurm.::a . 

Lot 42 2/CS/70 
"· :s 1/2(,/70 
II 30 1/31/70 
" li 1/20/70 
.. 35 2/0lV70 

. Ti~e Det~:-mi:iaHen c,Z 2 ,3, 7 .8 Tetr.:.,:tl.::r:t i.~· enzc-;,-
c :o::in, (tctPD), 111 u~x.e Tr!.cU0ro~l".ll~::>l t; c:' .. i 
Liquid Chr01t0tcg:c~l1/~ 

A pr9U·ninur f.:.veitit~tior. to C:Gterr.;:.ne tb: .a':-:.-·.::·.~ 
e '.: ·.c-:DPJ in lbcker !'l•!,;a Trid .. !;ro.,'. .,n::il L.a.:,; ?:1;e~·. 
<..1:·ri~~ c:-ut in t!:.e Wc~·ks Lc1!). 

TL'3 fcl kwi:ig lots vere run, 

Lot 20 
.. 6.'S 
" 4 

. ' 

J /22.'70 
l/02i10 
1/07/70 

?~o !CtFJ w.w fct?r.~ in An'/ of ti:., c~ow lu~q, 

E-=i11al wiig:.b of the follo~::b~ lots, t.2!,H te-i .. t r:..r_ .... ,.~, 
v.,.re c:o·.:r~sit~I! anJ rn~l') ·.:eJ. 

t.et 
" 
" .. 
., 

61 2/21:,/N 
64 3/0~ ;,, 
z~ 1,:o:t ... 10 
:17 2/03,70 
21 · 1/23. '70 

No T:DP'~ w.u- tound. 

L:,t so 2/~ :/7~; 
" 8 l/V~/7• .1 

" · 3!:i 'j/i,C/70 
., 5.:. 2/21/7:i 
" ll~ !/17,·"'!;') 

The mtthc~ ~f:J hu a lo:-:cr deuction li::ii:~ of O, ~ ~:-·· 
:i :-:-. -. e, !::·;r ::) , GIS in~ 4 ... 11 ,:::nu.in.~ le:.t th.1an o., ~:,-,::10!: rc::r-:, .. 
~·~:-:~ c~ ·;;.ht; ir.d::•;i;. ·;,:,l :c.ts r?t.kinz up ti.~ co:.,0slt, co.:!! ~ ........ '-:..ii'.": ... ;.:·.". : 

""'.~~- ~ th.:::" l n:.i.'! of ~rri!). 

0CC0099Jsqs 
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EXHIBIT VI 

Process Description 
2,4,s-Trich1orophenol {TtP) 

· TCP was produced in a semi-continuo~s processing facility located in 
Building 0-7. In the ·initial ·step 1.2.4.5-tetrachlorobenzene and sodium 
glycolate d1ss(!lved fn excess ethylene glycol were reacted batchwise, under· 
essentially anhydrous con~1tions, fn agitated, jacketed·ve$sels to form sodium 

. trichlorophenate. The temperatures of this reaction step was generally betwee~ 
165 and 175° while the pressure· was less than 50 psig. Dfethylene and 
triethylene glycols, as well as dioxane*, were also f~rmed during this reaction. 

The- next step was the batch neutralization of the reaction product 1n a 
separate vessel with anhydrous hydrogen chloride 1n order to form 11crudea TCP, 
solid NaCl and glycols. The pH at_ the end of this step was fn the range of 3 
to 4, while the temperature was ~bout 70°C.. -

The solid ijaCl was removed in a continuous fHtration step and the liquor 
then fed to continuous counter-current extraction equipmen.t where the 11 crude11 

TCP was· contacted with hot water (about 70°C) in order to remove the various 
glycols present .as well as the remaining NaCl. 

The extracted TCP was next separated into four fr act ions by ·the use of 
batch fractional distillation under vacuum. These fractions were: · 

1. Low 8~11 - recycled back to the extraction step. 

2. Intermediate - recycled to next distillation batch. 

3. Product - removed at 160-l80°C and 30-40 mm Hg, then f 1 aked and 
packaged fn drums for shipment. 

4. Residue - drunmed for residue disposal. 

The water _from the extraction.step was separated by continuous distillation 
from the glycols and recycled back to the extraction. step. The remaining 
glycol rich stream was then sent to a batch vacuum recovery still where the 
ethylene glycol fraction was recovered and the high boiling fraction (water 
soluble polyglycols and NaCl) was sent to the sanitary sewer. 

Recovered glycol and make-up ethylene glycol was next reacted with 
anhydrous NaOH to form sodium glycolates for feed to the first .step and the 
cycle repeated. . 

All raw materials, with the exception of ethylene glycol, were produced at 
the Niagara Plant. 

*Not to be confused with 11 dfoxins11
• 
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:, STATE OF NEW JERSEY 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

Pisa$& TYPE all tntormatlon. HAZARDOUS WASTE MANIFEST 

PART A: GENEf!ATOR'S COPY DOCUMENT NO: NJ 

TRANSPORTER NO. 2 _,,...,·· · PHONE (INCUICE EA CODE! EPA ID NO. 

I I I I I 
I 

·1 J t-, 
ADDRESS (STREET- CITY-STATE-ZIP CODE) 

TREATMENT, STORAGE OR DISPOSAL (TSO) FACILITY 

c ec.os ~.n ... ec.~ t\,t.ofllt\L ~t-l (.. -:-ti 

IF MORE THAN TWO TRANSPORTERS ARE TO BE UTILIZED, FILLO THE FO ING AS APPROPRIATE 
THIS FORM IS NO. __ OF A TOTAL OF __ • THE FIRST MANIFEST DOCUMENT NO. IS NJ 

UN 
N_UMBER FORM 

SPECIAL HANDLING INSTRUCTIONS INCLUDll~G CONTAINER EXEMPTION (I.e. IDENTIFICATION OF ADDITIONAL WASTES INCLUDED IN 
SHIPMENT ·oF A NONHAZARDOUS NATURE w111cH DO NOT HAVE TO BE MANIFESTED) . ..1... \ \ ..1.l ·-'-r/:8 ~4ce.\ d.~u.v-S far; -s~\-,o ¥'\~~"'u.¾o.x--4~u..~ ~,, b4)'l\\;\~ 

~cs\~""'-CS V'c....«,~ s- \bs, 
GENERATOR'S CERTIFICATION: This is to certify that the above named ma1erlals cte properly clastilted, described, packaged, marked and laD!)IIBd and are In 
proper condition for transporta1lon acc;ordlng to the applicable regulallOQS of the Ol!;,artmenl of TransportaUon, U.S. EPA and the 51818. The wastes descrlbBd 
above _,e consigned to the Transporter named. Treatment. Storage or Disposal Facility can and will accep1 tile ohlpment of hazardous waste, and has a 
valid t ID do so. I certify that the foreg Is 1N n correc1 to the best of my knowledge. 

RE 

DATE RECEIV D 

~~~ 
-· -- ........... __________ ---·. ·----- ---- ... -----··-- -----------..-- TCAD A-r "l"&Jrcio oeacnOATlnA, 



-• .... --•-••••••·-------••••••••••••••••-•• •••••••••••-•••• •• I~ t, I I I If~ rL-nf '-'111"'1 I IV•• 

DATE DELIVERED . 

~~· 
SPORTER NO. 2 SIGNATURE D CERTIFICATION 

F RECEIPT OF SHIPMENT-ALSO PRINT SIGNATURE. -T ~ 

I TRANSPORTER NO. 2 SIGNATURE AND CERTIFICATION OF . .. DATE DELIVERED 
DELIVERY AND NON-TAMPERING WITH SHIPMENT-ALSO PRINT SIGNATURE ·:·, .I _,,..... Li_j w Li_j 

", MO. DAY YR. 

DATE RE~EIVED 

.I ..... .....____.___._.......__..._ ........... __ ......_.-1 I_~~- 11'
0

1~·1 ~-

TREATMENT STORAGE OR DISPOSAL FACILITY INDICATION OF ANY DIFFERENCES B EEN MANIFEST HANDLING MET. HOO 
AND SHIPMENT OR LISTING OF REASONS FOR AND DISPOSITION OF REJECTED M.&: IALS 

'!,'-' 

DOCUMENT NO. NJ 00.6 5 4 2 3 



STRAIGHT BILL OF LADING - ORIGINAL - NOT NEGOTIABLE - SHORT.FORM SHIPPER'S·NO. 
CARRIER , DATE ( 

='("\ " ''cb"' w--.-c. "'---\C\..\ --c~"'-S.'P~'('i <S~~1.q :::, -r"'<:... 1 /.f ~z~ 
AECe:rveo. subject to tn1 cs.aalnc.,t~~ and llflNs in effect on tNt tfato ot iss.ue of tN3 Original Sill o! \ading* 

GIVAUDAN CO~PORATION 

-CONSIGNED TO AND DESTINATION 

c.. Gc.a'S, I f...)Te~ IN (\-,1..()~ I'\ L_ 

S<;. ~ ~-\:-~c.~ t-- ~ ~ ,'"' e 

1--J ' \ o.. ~ o.._ ,~o.... ~ o... \,l S 
1 
~ .• 

At CLIFTON; N.J. 
(Utl l.ESS BOX X1l BELOW) 

D BELVIDERE, N.J. 

D 
ROUTE 

DELIVERING CARRIER 

w ~· o .. 
Sa 4 ·7 l 

t CHARGES ARE TO BE: 

I¾~~ "'-.V-.~ 

\{ ~ "\:. 

l4 ~~2._ 
'P{PREPAID csH1PP£A·s NUMeea MUST 

I CAR OR VEHICLE IN ITIAt.S & NO. I APPEAR ON F!'EIGHT Bill) 

CUSTOMER ORDER NO . .. , ~ 7 ·-~~ ~ .. -r \ C\ 8 "-:I' 0 COLLECT 

KIN O or PACKAGE. DESCRIPTION OF ARTICLES. SPECIAL MARKS ANO EXCEPTIONS 

· / I STEEL DRUMS 

CARTONS 

PAILS 

tf I STEEL DRUMS -) I FIBRE DRUMS 

PAILS 
- -
CARTONS 

:i.8 I STEEL DRUMS 

FIBRE DRUMS 

PAILS 
- -
CARTONS 

STEEL DRUMS 

CARTONS 

PAILS 

,o - l7.~ u') 
""'~~'t"6 '°PaL'{C..l:\LO~ Ill\ ~l:b 

:"'o\~ ~Et-l"{ L. O~M t:· 
Fs r:.rrr·n: s s :s:r:e,:: en :rerun 
(NMFC ITEM 60000, 72910, 144900~UB. 1) 

G ~ ~~,s· · RG. , a /4;s 
"'-1 t..<:,·,i;

CHEMICALS N.O.I. 
(NMFC ITEM 60000) ¾ 
ESSENTIAL OILS N.O.I. 
(NMFC ITEM 144900 SUB. 1) 

W ~ ·~t rE \·U: >< t-. c. \"\ L~ R <:l 1> t\ ~i..1 
f"LA't'6Hl'dl SS IIPJ .UIIII lhO.I. 
imere 1.,u 1eo4e~ '-..> ~ ·.:;i ~-rs 
IUIJtIIPH Ft ff'b'• U 11,Q,I. 
(NMFC ITEM~ ~c~co) 

INDUSTRIAL PROCESS WATER 
TREATING COMPOUNDS (LIQUID} N.O.1. 
(NMFC ITEM 50227 SUB. 1) 

D-

CLASS 
OR RATE 

tCo 
LTL 
70 

TL 
40 

33279 ~TL 
70 

TL 
40 

-
LTL 
70 

TL 
40 

-
LTL 
60 

TL 
35 

6 -'S~E'E'L ~~\lM.5 'N ~~"tE ~~ ,c. \-\ \... c ~o ~\\El•·n~_.L 

. ·oR.M A t--11\2920 RQ \~ l4 ... 5 
•tf U\fl Shipment tnOVU betwMt\ 1wo porta by a c:e rrier by wa1er. lh• law- reqt,,i , e, tita1 tt\e bi!I cf Ja ~ing $heJI Stele wt1e1ner It b ·cam e(1 o, snippets wel;h1.· 

fShier•r'·& 1_:trfti l ' " keu o l •t&m v. not e pu1 
~~~~~~l ~~~~d by lhe lnteraute 

t Th11 ls to cetUfy thlt uie 1'bove named matt riab 

~!rk:Ot:'l~~ :t:~-~,~~~f ~~r.: 
tor tra.N,ponahon. acoo,aing to tne ai,pUea.t ~ 
rc9utiUons of lM: Oepertme.nt c-1 Tra.,sPOrtation 
Ind Ull EPA. 

i~ .~':'n1~,~~ ~ ~~fo~1:· ,:::":p:ufc~~:1: 
· U-t forth in mak er's c.rtifi.c-.111 thffeon., an d a,1 Olhcr 

~~~f'Mnts of tN COnsot~ ated f re,ght CtassH .. 

NOTE-

WHERE THERE IS A RATE DE· 

PENDENT ON VALUE, THE 

AGREED .OR DECLARED VALUE 

OF THE PROPERTY JS HERE

BY SPECIFICALLY STATED BY 

THE SHIPPER TO BE NOT EX· 

CEEDING: 

$1.10 PER POUND 

s·~ t Kt S4'cUon 7 or Ccndi1t0,,s 0 1 
• PP'~ • b..'W :i.a o f b ~ . it 1"ic Won.,,._ fls 
Lo bt ~,r,.-.,td to the eonsi.ng ee -...iO'IOvt 
,ecoqru on U'-t ~ not. Utt ec~onot $1'1•1 
~n th• tol'tow~ statement 

Th e can• srr.,~1 not m#.e deN• err c t 
!Ns ,hip"""°"' wi"'°"-'t pay~nt of ttc~t • t'ld 
.. <Khet Ltwf\,11 CI\I~~ ..... 

Olvavdan Corporation 

Received $ ___ _ _____ _ _ 

10 apply ln prepaymenl of the 1;harges on 
!ho property dHcrlbed hereon. 

Agent er Cashier. 

per ___ __________ _ 

(Tno 3lgna1U,o here acknowl edQts onty the 
amount prepaid.) 

Charg~ 
advan,ed S ---------- -

t PLACARDS PROVIDED BY 

GIVAUDAN 0 
CARRIER 0 

_,J-3 
DC:CIMA~liNT DO!:.T..O~Ctr_s: A n r u ~~- -- - ·IIPP!! R : u--=-- .L.. __________ Agenl, Per (F\Jll S ION ... l\JA! O F ORIVEAJ 

,701 4 Pnone: (201) 546-8000 il 



b?~~\i~:\~~:,;;e CC"~~ • '. •• , • , • • .. ' .. _. . • .. • 'f '- ~ 
'.;;;,;:.·· ·:r·' . .. ,-;.;-- M-EM. o· .R .. "ND. UM " ••• ,.ndwleo_, Ohi o. sm Ol Lading nts ~- ...., .... ..... ""' • .,. c,,._1n .. Bill ol L,c;.,g; 
·"'r?\·,.,: ·n _ .~ ·. r'" . . , nc)f • co~ o, oupa~Cate, eOW1ring tne :>rot>•rtv nam,ec, htttln aM is in1tnoe.o s·oi. 1y 10, IIJiru~ « ,.cora. 

:~1,; CARRIER · · is'"•:. ' , 1 ,,. ,.;:-.• ..... ·: •.·"' 
·\ .~o "'~" ~ ,i <5-<:.,;;;,~:, " ~,~;._e_: '(\~-~ .'l ~ O ·V\ "!'[',s ~ -\ o.. 

=.;,; ~~'..~ _· -;. · :,_- ~ECEJV'ED: Slilbt'd k>Ot•d~llont M'ld laritf1 ln el!ect 011 l1'e ~ste:Of $~~ ol lhl, Original Bil~ 

f< fr~~:-'.GIVAUDAN ·c o RPORATI.ON 

Q~-:'::_-,~ONS!_GNED-to' ~N.r;> DESTI_NA'TION · . 

~,:(,_..-~ -~~q·;h :· l~'t~~N ~~_tc,t--l t\L 
'. . --~ 
}·<1. S<;.'-t.l:<f~~~c:~+ ~ ~,-v-.e A.'l'i!!~v.e 

--~/-: .t--J\o ~ o. -~~ ~~ (l S N, 
i/···· 

"{ ~ ,'-<:.. 

l 43~2... 
/· QUSTOMER ORDER NO.\ c \oe c.\~\,\\Jyc;, (\ 

~INO ~F PAC~Qf, 0£SCl~IP1'10N OF AATICUS. SPECIAi. MANKS ANO EXCEPTION~ 

t=~:·t~:~~i-;: 
;~- \.~ ... ~} .-:·--, :· ! ' 

PAILS 

STEEL DRl.lM S >- i;t 
_ ... , ....,-.'-_, __ ~---l 

FIBRE DRUMS 

PAILS 

CARTONS . 

, J; .9,g STEEL DRUMS 

FIBRE DRUMS 

::::: · PAILS 

' ·,,j_,, CARTONS 

:w "'cs, E"" 

l 
CHEMICALS N.0.1. 
(NMFC ITEM 60000) 

ESSENTIAL OILS N.0.1. 

(NMFC ITEM 144900 SUB. 1) 

* 
W t>- '":),E \-\ E><:·r,..c;;\-\L~Rc'?\-\ 'ct--l 

l ;:;;~:~~~ ~;9~~,oo,~s ~-~-'is I S 

IMfl':0'¥111 N FL Av v 115 ff.t,. I. 
(NMFC ITEM~ ~<::i~OC) 

~ 
At CLIFTON; N.J. 
(UNl£.S,S eox X"O DE.LOW) 

tJ BELVIDERE, N.J. 

D . 
ROUTE 

DELIVERING CARRIER 

CAR OH VEHfCLE INITIALS & NO. 

{) - l1<a 
-

LT L 
70 

TL 
40 ,. j 

3 3.,:Z. /i~ LTL 

70 

TL 
40 

-

LTL 
70 

TL 
40 

·.::;<·· - ---r--- ~-----+-,-- --------- - ---------- -+-- ----~e----
•• °L 

' ' · ... -. 
STEEL DRUMS 

CARTONS 

INDUSTRIAL PROCESS WATER 
' TREAllNG COMPOUNDS (LIQUID) N.0.1. 
(NMFC ITEM 50227 SUB. 1) 

tlf'llt \S 10 Ctfl !fy l~e·I l~...-ibbve,nJmff materiats 

LTL 
60 

TL 
35 

1Sh~r '"' if'J!Jtifll'II In IJl!IIVOf sramp~nol ,~ r:n . ~~~~t't~~:J:.'«1 by the .~rll,,s a la •. . ~!":JCrn'~ll•b;~::1~:• a,'!•r;r;:t;-., ~~~~~ 
I\ tor H 1n1por1a1l:,n, .ii:cording to :the appl~1bl.e 

,.gl#Jatio,-., ~f ,~ O•p•r1m..,1 o( lt•r..sportaion 

ls1!1: ,:'r."'~~~m:~~~~~fo~~· ;~i.~~,,:~11Ft:::x: 
NI IOtU\ In m alc.• r's c•1tlfQl• 1.1\41,eon, l l'ld all · otn,, 
rect,uirointnll of v,, ,Co1"40l~altd height Cl11tlH• 

, no the £Pk •,., . ,-_ • 
'!:. ,\ 

c:a1,on. I 

~ ~. fh: :~ :6~: ref '·. 

,.;;;~;;:;~t·i'-·:~t'.:t::; 
...... .. 

W, o .... 
' . ·::.:/ 

so '4-·7 t 
,.._ -.. •: ~ 

~~--

I~~ 

;f CH.ARGES ARE TO BE:. 

~PR,EPAIO, ....... R'S N\JMG'A '-'US;_ 
APPEAR Otf FA£1Gl-tT Bill.) '' • :· 

0 COLLECT 

NOTE

WHl!~I! THe~ns A RA]/· oii:: 

··:··,. 

PENDENT·· o~ ·, vAi.uf · THE 

AoniiFo ~~-oE¢~AA~D:~AL~~- .,· · 

OF THE PROPERTY IS HERE; 
' '•,'\ • '· ·.•' ' • r 

ev sP1:,91F1cALLY sTATEP .ev 
THE ~Hl'Pr,iR TO BE NOT- ~--. 

CEEDl~G: 

$1 .'i
0

0 Pe'~' POU\10 

Sfol~i-« io S•etlorl 1 •• t'oo-$1ions or,. 
• P1'1i:C..- oil 01 I.U""'9, ii .,,,t IJ'il_p,r,'lel"II lS 
k, H Ot~.-.. K to 1-"'- COl"I~ - U'N>c.11 
.•et°""·°" ti..~,. "'•conllOl'IOt l t'!.&11 
1i0ft Vi• fOIIO• fl'lf IUl.ff'Httl 1 

n. un'ler ,~1 nol ~, 0:W""Y ct 
11'::1 ll"il;,,,!:-!l:nt 'II"""°" CNYffl.rnl of 1,.;;orir .,..c, 
,d,OU'lell....-flllc"-ti;'JU.,. 

Ohl'au~n ~0tpot11ion 

- ; 

.:.· 

RecttvtO t----------
10 tpl)fy•ln pritpayrn•nt or ltt• charg" on 
tl'lo prQOotly <1csct1bcd h ttoon. 

Aoent or Cashltt. 

por •.,,.,,·.:<:•, <'-',_.,._.,,.~,.; __ .;, 
(Tnt signature hercacl'inowftdgesonly tt1• . • ,'.':. 

: 8("0tll'\ f PltPI ICf,) , . , -. 

·chorges . 
advanced S 

t PLACARDS PROVIDED BY 

GIVel\UOAN, D . 
CARRIER 0 

/;,<! 'J// 1/ ~ ~-£,.)-,._.f"\ii o : ./( ,·I ---~ () ;;i _: -d r~/ ~- . 
) 

; j '., 
\ ' 
1· 

' · (FUU N•~E OF _C.~IER) ·_ ' _Ao•nl. P•r ', " '. ' " ' 
• · ' • • CN~L SIONAlOR~ OF" O~JVEA) 

,. .. 



·, 
Scale Ticket# ________ _ 

~ TRUCK DEMURRAGE & SPOTTING REPORT 

w.o.,6(}(Jf)J Customer & Location 

Loading Time -Z- 4-S ..3 
Scheduled Time <11. : ~ 
Arrival ----'~....,1---"'...-"!S,--:::am---

Departure 0 

Hauler 2T6. J:.. 

Reason for Delay (To be Completed) 

Haul.lrSignature 

Pump&Hose 

Plastic Liner 

o Check if applicable 

0 

~ ..... 

Unloading Time 2 ~l)!-@'3> 
M,' -:2,-,. Scheduled Time __ ._,_;;;,._, ___ _ 

Reason for Delay (To be Completed by CECO,S) 

~rival 
]b-ln ___________ _ 

Lab-Out ______ _ 

Departure-.--· 

Product Codes 

2-~0.s 
Date 

Hauler Signature Authorized Signature (CECOS Personnel) 

========----==-======= 
Service Type 
Dump Trailer 
Tandem 
Box Van 
Tanker 
Roll Off 

Charges to be Billed 

:0 

~ D 
D 

· Base Price $..__ _______ _ 

Detention {Loading) 

Lugger D 
VacTruck D 
Vac Trailer D 
Por\al to Portal for Vac Service(# of Hours) _____ _ 

.::=.== =====:=========·:_·--·-_..;_:;::.;.;··===---

(Unloading) ________ _ 

Spotting 

tyther 

GENERATOR 



. . ., .. . · .. ;, . 

PIC.K ~P: t/U 2-4~83 / 
DATE / 

Q;:oo I 5040/ 
I TIME WO.I 

NAM~--~-G=-_;u~a..-=-~~~&~1~0~('..)=---_G_o~55t?--4-_·_-,-__ _ 

loo ~Q.\au~<tl A-rf ADDRESS: ---=-..;__---=-----.,...., ..:..;;..::..;:;...;;;;;...--:.\ _____ _.___ 

. ~-v /;J.,S. 
~-~~-. . . > .- • Cfun,~s ~oRb 
...... ?-·'-CJ ,_,.. d . ' 

TIME IN:.• TIME OUT:·' .~ ;11!,o, . TOTAL TIME: _____ $ ___ _ 

. DELAY EXPLANATION: ------,---=,_....---,,,:...--------.,:.,."t..,.·.;:..· · ___ _,.;:··~~-
"fa. ~ ~- .· I~.-.• -,,., ...... 1,.-1· ...... ..::,:,,;--<I~ ,If. .f.; • • ·&.:J.. .. 

., _.., . ·"' I ·---··" ... .,. ,._,.,..., ... ,.... .. .,. ...... ,,. . . . . -.. 
,, ,r.i , .• ,i, J ~,r,_.,!f,:•£;.,,';,,'I -I..,; ~- , "'"--~···' " -<v w'' 

... n.:,. . .... 
\.,~l>f' ,, ~ -~ f' 1 ,-..... . !.,_•• .\ 

I .. • . ..... , 
\ 

':: / SIGNATURE: IPICk UP) ! 

IN_,_.TERN!E_-DIATE: -NA-•• -e------'· ..,~--------:-,--------------------
"' ~ . . ADDRESS 

TIMEIN:_· _____ TIMEO~ .. -- . TOT~-LTIME: _____ $ ___ _ ~---· 
DEL.AV.EXPLANATION:------------------------

. UNLOAD: ~ i~?~ Sc, 
.· -DATE 

····~.•CHIO 

- SIGNATURE: IINURMEDIATEI 

I ?:30 . · 
/ TIM_E 

C OTHER· _______ __,;._ _____ $----

~ ! TIME IN: _____ ,....,~ __ TIME OUT: _____ TOTAL TIM~ _____ $----

OELAYEXPLA{'<IATION: ----------------------------, 

SIGNATURE: !UNLOADING SITEI 

$ • 
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) 

~-' J 

AVOiD VERBAL INSTRUCTIONS 
ToMr.-Miss, ________ Dat. ____ _ 

Subject _____________ _ 

(,,55? /~a:· . 
~ " From ____________ __.~--......-



from the desk of 
JOHN T. A.NGIOLINI . . ~ 

~ivi-<-~ ou,t c~~) 
~ 6 C-11 ~ ~ 

D /W~ -h 

"Da1v ,Jt>.,, v o.. ~ 

N. J"~ Dt:?f 

IJ.5'1 ~T '-/0 
r~ -p~- , /U--0, 
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Ms. Donna Dauson 
N.J. DEP 
1259 Route 46 
Parsippany, N. J. 07054 

Dear Ms. Dauson: 

GIVAUDAN CORPORATION 
125 Oelawanna Avenue 
Clifton, New Jersey 07014 
Phone: (201) ~Wk 365-8483 
Cable: Givaudanco, Clifton 
Telex: 138901 

February 7, 1983 

Per your request to our Mr. William Turetsky 
attached is a copy of the Hazardous Waste Manifest covering 
the proper disposal of the drwn of Hexachlorophene which 
someone improperly dumped on the Punia Construction Company 
property in Franklin Township, New Jersey. 

You will note that in addition to this drwn, . 
Givaudan is also disposing of other drums of Hexachlorphene. 
Most of this is filter media containing a small percentage 
of Hexachlorphene and the balance some off specification ma
terial which cannot be converted into Givaudan quality 
product. 

:jmb 

Encl. 

cc: w. Turetsky 

Sincerely yours, 

GIVAUDAN CORPORATION c· 
0:C-,,_ c.. A . i .. "\ 
Charles A. Lord 
Manager of Materials Handling & 

Distribution 



' Please TYPE a/1 lnlormalion. 

l:ii ,'\ I~ UF !>IEW JE,,Sl:Y .· 
1JEPARTMENT OF ENVIRONMENTAL PROTECTION 

HAZARDOUS WASTE MANIFEST 

DATE RECEIVED • ~~ru 
MO. DAY YR. 

-------------------------·TcilD ilTT&llt' ftCDC,UllilTfr -- -····-····• ·····-··· ·-··--···---------· -···· .....• 

.... 
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GIVAUDAN CORPORATION 

Mr. Craig Frost 
CECOS International Inc. 
Niagara Falls Blvd. & Walmore Road 
Niagara Falls, New York 

Dear Mr. Frost: 

125 Delawanna Avenue 
Clifton, New Jer&ey 07014 
Phone: (201) 546·8000 
Cable: Givaudanco, Clifton 
Telex: 138901 

February 8, 1983 

The shipment of 28 drums of Hexachlorophene against N. J. Manifest 
065423 consisted of: 

2 drums of 95% or greater Hexachlorophene (CECOS 176AA) 

26 drums of Filter Cake from Hexachlorophene Manufacture 
(CECOS 176D). The Hexachlorophene content in the 
filter cake is less than 10%. 

For simplicity. we incorrectly grouped both together. We regret 
any inconvenience this may have caused you. In the future, we will send 
the filter cake under the existing 176D code. 

~/rd 

Very truly yours, 

Charles A. Lord, Manager 
Materials Handling & Distribution 

P.S. On the manifest please. change line 3 to read net quantity pf 
100 pounds and number of containers to 2 and under Special 
Handling Instructions add 26 steel drums of non•regulated 
filter media netting 6,458 pounds. 
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N.J. Dept. of Environmental Protection 
Solid Waste Administration 
P.O. Box CN-027 
Trenton, N. J. 08625 

Attn: Manifest Section 

Gentlemen: 

GIVAUDAN CORPORATIOII 
125 Oelawanna Avenue 
Clifton, New Jersey 07014 
Phone: (201}>fxx~ 3 6 s- 8 4 8 3 
Cable: Givaudanco, Clifton 
Telex: 138901 

February 8, 1983 

Please make the following corrections to N.J. 
Manifest #65423 dated February 2, 1983: 

1. Change line 3 to read net quantity of 100 pounds and 
nwnber of containers to 2 

2. Add under Special Handling Instructions 26 steel drums 
of non-regulated filter media netting 6,458 pounds. 

Thank you. 

CAL:jmb 

Sincerely, 

GIV1lJDAN CORPORATI~ . 

~~~_,(_._ i\. ~-\.C 

Charles A. Lord 
Manager of Materials Handling & 

Distribution 



~. 
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New York State - DEC 
P.O. Box 15628 
Albanyr N.Y. 12212 

Gentlemen: 

GIVAUDAN CORPORATION 
125 0elawanna Avenue 
Clifton, New Jersey 07014 
Phone: (201'Jfx~ 365-8483 
Cable: Givaudanco, Oilton 
Telex: 138901 

February Br 1983 

Please make the following corrections to N.J. 
Manifest i65423 dated February 2, 1983: 

1. Change line 3 to read net quantity of 100 pounds and 
number of containers to 2 

2. Add under Special Handling Instructions 26 steel drums 
of non-regulated filter media netting 6,458 pounds. 

Thank you. 

CAL:jmb 

Sincerely, 

G:~AU?AN C~RPO~TIO~ \ 

Q..L.'-c. f\. ~-,c \ 
Charles A. Lord 
Manager of Materials Handling & 

Distribution 



.. Date 
OFF-SPECIFICATION or IRREGULAR SHIPMENT J-,~l'J 

Report No. 

Customer I Locatl~· 

Arrival Time 

D Unscheduled 

AM 
PM 

D Late ____ Hrs. 

D Early ___ Hrs. 

Release Time 

Departure Time 

A. Extra Cost Summary 

CJ Detenlion 
D Spotting, Dead Head 

Storage 

Hau~r, 

0 DTDNo. 

0 Sampling 
0 Lab 
D Labor 
D Machine 
D Purchased Material 
D Safety Equipment 
D Cleanup 
D Process Modification 
D Maintenance 
D Supv. / Admin. o ______ _ 
CJ ______ _ 
o ______ _ 

Action Taken: 
D Letter 

B. DOCUMENTATION 
0 Bill of Lading: 0 Missing O Incorrect O Illegible O Other 
0 Work Order Numbers: 0 Missing D Incorrect D Illegible O Other 
0 Manifest: D Missing D Incorrect D Illegible D Other 
0 Packing Lisi or Grld Chart: D Missing D Incorrect D Illegible D Other 

C. Delay Responsibility 
D Cont&cting Customer D Awaiting Customer Response D Hauler's D Customer's 
0 NEWCO's O Other ___________________________ _ 

D. Containerization 
D Code Markings: 0 Missing D Incorrect D Illegible D Invalid D Other 
0 Labeling: D Missing D Incorrect D Illegible D Other 
D Incompatible Materials on same load. 
D Steel, 30·55 gal. drums: D Leaking D Damaged D Loose or Missing Covers or Bungs D Bulged 

D Unopenable D On Pallets D Other 
D Other Type: D Fiber Drums D cartons/Cases O Crates D Bags O Small Drums D On Pallets 

D No Pallets D Other 
Condition: D Leaking D Damaged D Disarrayed D Other 

D Corrective Action: D Special Handling D Repackaging D Clean Vehicle O Site Cleanup 
D Special Equipment D Physical Propeny Damage Repair D Personal Injury 
D Label or Relabel D Other 

Material did not meet WPR d?:ription. Waste Prod. Code No. 
Quantity Off Spee. ~L Waste Materlat ________________ _ 

D Physical State; Cl Solid D Liquid D Semi-Solid D Excess Free Uquld 
D Specific Gravity,_______ D roe _______ 0 ___ % __.. ____ _ 
0 Viscosity_________ 0 BTU _______ 0 ___ % _____ _ 

0 Flash Point--------- 0 Org CI/S ______ 0 ___ % _____ _ 
0 pH----------- 0 % Ash ______ 0 ___ % _____ _ 

D Layering: Cl Bi' D Multi 
0 Sollds: 0 __ % Total D _-_% SS O __ % Diss. 
0 Undue Hazard: 0 ____________________________ _ 

Operations Sales Finance 

D Assess Costs$ _________________________ ,. _·, __ ...;.;.,:_;..... _________ _ 

0 Invoice No. _________ _ 

_ Otn__y_._llate -==========-----------------------------.J 
Water Treatment I White-Accounting I Yellow-Lab, Pink-Sates Department, Gold 
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INVOICE TO: 

CJ76-3 

SHIP FROM: 

Cl7(:;-3 

INVOICE 
DATE: 

DATE 

ce:cos 
CHl~~CAI AND lNVtRO'-'-"lNlAl co,-S[RVAllON SY~llMS 

CECCS INT•L CF ~. n., I~C. 
P. c. a cx 6E7 

KEENE, N.H. C343l 

INVOICE NUMBER: 
~C471 

GIVAUDA~ CCRPCRATIC~ 
1 25 CELAWA~~A AV ENUE 
CLIFTCN, NJ C7014 

GIVAUCAK CC~ FCkATlCN 
125 DELA~A~~A AVENUE 
CLIFTG~. NJ G7014 

2./15/63 SALESMAN: E . E'J CCUZ21 
ORDER 

DATE: 

IJ\VCICE 
CUE DATE 

YOUR ORDER 
NUMBER: 

RECEIVED: 2./07/E3 VIA: CUSTO~ ~ I< F.O.B.: 

Cl 76-A !::TJLL EC.TTC(-·. RESlDU:: t.'1 4c CF cc 4;:.Gt 
017C-Ati ·1-; E;'.A Cr.L C[-.Gf=H!=:t>::: 2 c~ !:5 (;!:.00 
Cl7c-C FILT C:R C.~KE Ff<Cr.', HEX.t,CL::1'CH-'. ~(: r -...... cc 4 2 . CC 
0176-~ SO:_ l C "!ri A.S TE 1 C·J; c-_::, C:. c. oc 
·175-F 

. _ _) 
,-"ASTc "TF.ICHLCR•.:PH~ f\'GL f Cf:' .55 €C. OC 

Pi<.E-F AlC 

2 , Clt.C-C 
1:::c.cc 

1.cg~. 0c 
60 . C-C 

3€C.C C 

@\~<- u (,2 ~ .~() 

0r~~ 
1-.11\l FL"I\C 

TOTAL AMOUNT DUE 

Tch~.s l\i:T l O C.tY~ 

CERTIFICATE OF DISPOSAL : T HIS IS TO CERTIFY THAT THE WASTE Pasrduebalancewillbeaccessed1Y,%permonth. 
~ TERIALS HEREIN INVOICED HAVE BEEN PROPERLY DISPOSED OF IN 

J ORDANCE WITH CURRENT APPLICABLE LAWS AND REGULATIONS. 

ORIGINAL INVOICE 
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GroH 

TMe 

Nat 

44435 

Ori11er 

--~ 

/~ ·1 • } //) (.) /)-~1
,-- A ; .\ 

, ____ .) 1.'-v' l · v· 1 tV 
.,. -

On 0 D Off 

____ .,,.. ;..::·1,i\; .. 
-- - .. {-~-. 

1 1 r· r t I , . ',-·. --~ :.- b ... ., .. -'., 
.• .• .. .. .J l. . ?l .. i ": -
4

• ·- ... - --~ c) l c~~1 :_j I .. ll 
.--.. (.' -~ ,-. 
. .J .... / 0·1 .... -· ..!. .. ~~ ) 

---- ------- ""(7.:::.,.-.... ---~ I 1 "·-.. ~ ... I/ ...... ( . ... ..J <-· ,J • _ ... • 

. . 

CECOS INTERNATIONAL, INC. 
56th ST., NIAGARA FALLS, N.Y. 14304 

Phone: 731-3281 
MAILING ADDRESS: 2321 KenmoreAve., Buffalo, N.Y.14207 

.C -,-:i.... 
Trucker i ,,. L.{. 

11 ·:iz"'-/ 7 L ii Truck ti / 
.-··· 

Time Oa~ 

J 

FEa 7 7 3 z n~ 'R3 ' ·i 
FF.a 7. 4 57 rM ·p3 ~~ .• .. :~ ··, ; 

,. 

I Com~odity-Priee-Spec. Info. .., 

I Weiaher 

/ 

-rt.dl.t!:/. 
Disposal Area: 

0 CASH 

0 CHARGE 

0 WEIGHT ONLY 

r~\. 
:\ _( 
·-,~-·1'· 

2 . 
~
r /v~ -~----.. i~")··. 
~ Y-- .. 

:'.'"'7'...,. c,· / ·\..,.,, .. ' 

OFFICE 
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J 

·- ----· . ·--- --~------- ·-··· ------- ···----··-· ----···---·· .. ------- ··--···-·-----··-·-·-···-·------------------ -----------·---·-
G 5"3499: CECOS INTERNA "flONAL,. INC. 

56th ST., NIAGARA FALLS, N.Y. 14304 

G i .VlfU 01fY 
Phone: 731-j281 r·· -

MAILING ADDRESS: 2321 Kenmore Ave., Buffalo. N. Y. 14207 _... ; ' )·; ... 
/" -:·7 ,.I oJC,~ :•' . . II ' I r..- r/o .,,., .j .· ... -·'(" 

)7'.f-1 7 I I Tn<k# -·-· 

Driver OnQ CJ Off fi,no 

·----'J. ( -;··4: :-J. B. 
-- -- ._l ,:.l , i L _ i FEJ3 A 7 32 ·PIii 'RJ 

; I Gross 

Tiffi! 

:: :.: 2_ 7w 2 8;] L , 
----.. -r-·. . ~ . . G .~ e) - L--4 FEB 

8 10 38 Mt '03 

Net ',;_ 

') !: ..... 

i 
1 

Ocie 

·r. 
i1 "" 

;:: 

, Coniffl(?dity-Pric:e-Spec. lnfo. __________________ -tr--------------
. *-

We,i_her 

0 CASH 

0 CHARGE 

0 WEIGHT ONl Y 

.,,£/ 
_.,.:/;~--::/' 

. .,..," ,k"'. -~i,-.I" /_J 

Drivot'~~~ .f? /,' • ...". J .. ....,, 

Si91>oljlre • • - - ._ _-e:.,_ . .,r;;,-·--...:... •. 
--·-· ---

OFFICE 

0 ,.· ' - .· 

- H •• .. -••••--••- .,,_,. _ .. ·---···-·- 0 ••O -- •0 ,,,., __ .. ,_, __ M----·--·-•••••"O _____ , ·--· O• ,_, •••-• •-••• ,, ..... _, • .__ ,,• •• •••-•••-.. ··-·-··---·· • 0 •••O •,_ ~ ••··---·· ••• •• •• - ··---••••-• O -·-··-----·-····-- -•- .. ---·•-•••• -·- --·-·-----•• :. O 



~ ENVIRONMENTAL TRANSPORT GROUP, INC. 
P.O. Box 296, Flanders, New Jersey 07836 

Office-584-2320 - Garage-347-9730 

Givaudan Corp~ 
100 Delawanna Avenue 
Clifton, New Jersey 07014 

Pick up: 2/4/83 WOU50471, 

Unload: 2/8/83 
Layover: 2/7/83 
February 7, 1983 
February~, 1~~3 

... -

Givaudan Corp. 
Clifton, N.J. 
CEC0S/Niagara 
Niagara 

7¼hrs. WT 
3hrs. WT-

February 9, 1983 

Attn: Mr. C. Lord 
Accounts Payable 

900.00 
350.00 
225.00 

90.00 

Total •••••••••••••••••••• $1,565.00 
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GENERATOR: 

. .. 

NEW YORK STATE 
MINIFUND WORKSHEET 

CODE: 

f 

DATE-2"'--'-I:.:,.: __ -/...,.) _____ _ i .. 

/2~ 

.w.o. # S: O'( 7/ E.P.A. 10'.# .4:T]) 0(1#. I\ h 3 f 1/ MANIFEST# 

DRUMS ON SHIPMENT TOTAL WEIGHT AVG./ORUM 

MANIFEST INFORMATION 

TYPE OF WASTE NUMBER TOTAL" DISPOSAL 
(CIRCLE ONE) OF DRUMS WEIGHT CODE 

D-81 ,T-29 OTHER 

0 NH I 50 1),? 
NH b ? P; 

0 NH ~ ) 
~ a 0 -~ ·•. 

H NH ... . 
.J;. 

H NH 't 

~H NH 

H NH 

H NH 

H NH 

H NH 

TOTAL WEIGHT• HAZARDOUS WASTE- LANDFILLED 

TOTAL WEIGHT" HAZARDOUS· ~STE• TREATED 

COMMENTS· 

r"\). 
SIGNED• 
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G 53499· 
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Driver 0110 OOH 
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: Net, 

) 

; CECOS-'INTERNATIONAL. INC. 
56th ST •• NIAGARA FAU.:S. N. Y. 14304 

) 

. . . Phone: 731-3281 . 
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Timr· 

l' 7 3l "" 'fll 

H It) "'H ·rn :l.:J )IJ, 1\.1 

•. 

Dole 

;> 

j 
·1 
' 

., ..... "! • 

. ' 
. .. ( ) . 

tJ CASH-';-

0CHARGE ·. 

i . ., 

0 WEIGr,tT ONLY .. 

/··: 

. :-..~ 
; Commodity-Pric:e~Spec. Info. __ ...------------,----,-------------------

. ·.. .ii,. ' '~ : . ~ .. ,: ' ~ ... 
-::'•' ~-: • ... ,. : l • 

Driwr11 · ·.-i •• ~ • • '":· It • • 

: ·w.;· her · Signalvre I CUSTOMER COPY .. 

...... · 

0 
. 

. 
' 

. . . ·. •.. ••. . . L' ·1· :, ;- , . .• 
'·, ........ · .. · .......... , ··-·" ........ -······-' ··-·····- ·-----..... ·····---... ·----·- · ...... .., .. __________ ., ___ ---..··-----· ., _______ .........._ ·-·-·····""'· .. -~ _.._.._, --· ·,._ __ ., __ . ______ ._..., ______ :. 
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CECOS INTERNATIONAL, INC. · 
56th ST., NIAGARA FAUS, N.Y. 14304 . 

Phone: 731-3281 
MAILING ADDRESS: 2321 Kmlmora Ave.; Buffalo, N.Y. ·14207 
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~~V.IRONMENTAL TRANSPORT K DEVCON INC. 
.. - GROUP, INC. 

P.O. BOX 291, FLANDERS, N.J. 07836 

. . OFFICE/ 184-23@) WAREH~USE/ 347-9730 

t,IANIFEST# {YU b (" <{z.,~ D A ~ __,..-/' K 
TRUCI\I °7,0 ~ T• • ( n 2:J~ 

DRIVER~ l-\-ubM 
_, . 

PICKUP:+IU z-4-e,3 I · ce:ao I '50491 
DATE r TIME / WO. a 

NAME:,·. [? \ \JG., l tdlar(:) C<tR~-
ADDRESS: IOO ~~\a u..JO.~ ME 

D 

.. 

CODE /'7fe, /!Jtr, 
. RIUJ· 

r C~\es LoRh 
TIMEIN~ -c) TIMEOUT:y~· TOTAL_TIME: _____ $ ___ _ 

DELAY EXPLANATION: -i): 
- ~~-· ~ ~ ~ 

~ . ·1NTERMEDIA~E: -----'~--------------------
NAME ADDRESS 

~ 
.. .J 

TIME IN: ____ _ 

. DEI.AYEXPLANATION: ----------------------

&IGNAlURit: (INTERMEDIATE) 

UNLOAD; /)'Jmj 2-'),e,3 I ?!3 0 
DATE . ' r TIME 

~ quo a OTHER , j.,,\ , 9N -· 
~ oll7 . o?/'/" ~ 3> 

·· TIME IN~'].'3..2 - ¥62 TIME OUT· 1!32,. p :38' TOTAL TIME: _2...\7 1 ~$ "3. I ' - j 
I .1 

1 

$ /'6'\ -
I 
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Pump&.Hose 
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'----------.J.,,.: 
'';.: 
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Date · · · : 

. .... 

-
....... 

. :· .. ·, ·_;_>·· .· 
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Tanker·· ···.:·:\:''::-::··Va"- -;,. 

. . ,( .. 
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~ce:c:os 
!NTL.INC. 

CHEMlcAl AND ENVIA0~\1ENTAL COl'JSER\IATl()llj SYSTEMS 

5001-E Greentree Executive Campus 
Route 73 

Marlton, N.J. 08053-1566 
(609) 983-6662 

December 20, 1982 

------------- --------------------····---------- ··-· ...... ·----··· ···--··· --· 

··l 
... 

··----·--···-·Givaudan· corporation···-
125 Delawanna Avenue 
Clifton, New Jersey 07014 

_______ ............... _ ··--·-··-··-·-------- --·- ..... ·-·. ··-·-- ....... 

'J 

Attn: Mr. J. Angiolini 

Dear Mr. Angiolini: 

-·· - : ... ·----·· ····· .. -·--·-· ---. .:... .. _ .. -- ... ,_,·.-· .. _·· ·, ..... ·--··- ·~--··-·--· ·-

CECOS International has recently completed a .thorough treataJ,ility and 
a~ceptability review of the information supplied to us by your tirm on a Waste 
Product :Record form. 

As a result of this review, we are pleased to info:cm you that the 
materials described in the attached documents are approved and are acceptable 
£or receipt, ·treatment and disposal by CECOS International. · .Please refer :to ... 
the description, approved disposal method, disposal price and any special 
condi_tions which may be applicable. 

"In conformance with Section 264.12(b) of the Resource Conservation and 
Recovery Act, and NYCD Part 365.2(b)(i) (ii) and (iii), ·acos International 
certifies that it has the appropriate pe:mits for, and will accept from you, 
the materials described in this proposa~. 

Thank you very much for your interest and cooperati~n and we are looking 
fozward to serving your total waste disposal requirements~ 

Very truly yours, 

:·· 

·-····-1 ::: ,.,. . 
.. ;.--. 

,·:-:· 

CECOS INTERNATIONAL, INC. 

~,-f ~(;nf1) 

GFM/cad 
Attachment 

cc: E. J. Boccuzzi - CECOS 

GARY F. MARTINI 
Reg~onal Sales Manager 



Givaudan 
December 20, 1982 

- -...... 

-c:e:c:os 
INTERNATIONAL. INC. 

CHEM~ AND ENVIRONMEI\ITAL CONSERVATION SVSTEMS 

• ........... • j, 

~~: 

. _: ----P..age --2--- -----------·-··----- ---·------ ----- --·-·----'----- ,· 

~ 
)_,, 

r"'-
.J 

-----··--------------- ---------- -~· 

Waste Product 
Description 

Bexachlorophene 

_Spill of low · flash 
·Organic liquids 

Important Conditions: 

P:roduct 
Code 

176-AA 

l.76-Z 

Disposal Method 

Secure Chemical 
Mgmt. Facility-NY 

Disposal Price 

$65/per drum 

.Secure Chemical . .' ..:_ __ ,$.38/,per ·drlJDI 
Mgmt. Facility 
CECOS/CER Williamsburg, Ohio 

1. Waste materials which are approved for Sec~re 'Chemical Management Facility 
(SCMF) must meet the following requirements: 

0 NO VOID SPACE IN DRUM CONTAINERS 
0 NO FREE LIQUID PRESENT 

2. Containerized waste materials should bear the Product Code Number assigned 
to each waste product. This code should be clearly stenciled on the top 
of each drum. 

3. In the event materials arrive for disposal with either requirement not in 
conformance, CECOS has the capability of processiJi& these materials, If 
processing easts are projected to be minimal~ this cost will not be passed 
on to the generator. If processing costs ere not minimal, CECOS Customer 
·services Department will notify your firm with a detailed description of 
material variance and will calculate the associated costs. 

.... 

·.~-

-·- ... _.,, .. . .. 

•'¼• 

•, 
·' 
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~ce:cos 
!NTL.INC. 

CHEMICAL AND ENVIRONMENTAL CONSERVATION SYSTEMS 

Givaudan Corporation 
125 Delawanna Ave. 
Clifton, N. J. 07014 

Attn: Mr. Charles A. Lord 

Dear Mr • Lord: 

5001-E Greentree Executive Campus 
Route 73 

Marlton, N.J. 08053-1566 
(609) 983-6662 

August 25, 1982 

CECOS International, Inc is pleased to offer you the following quo·tation 
for disposal of PCB oil. 

£QM 

176-ZT 

-MATERIAL 

PCB oil 25,000 ppm 

DISPOSAL PRICE 

$350/drum 

If you have any questions, please do not hesitate to call. 

Thank you for the opportunity to be of service. 

Very truly yours, 

g_pt-~/c'I? 
E. John Boccuzzi 
Technical Sales·Representative 

EJB/cm 
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Form VHW-001 151821 
STATE OF NEW JERSEY 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 

.~ Plt111• TYPE all Information. HAZARDOUS WASTE MANIFEST 

NJ 0181359. PART A: SEND TO DISPOSER'S STATE DOCUMENT NO. 

i GENERATOR NAME , • .. ·,: . . I PH~NE !INCLUDE AREA CODEl lr~ IOI N~- I I I 
I 

I I I I I 
rJ-A-::0:-:0:-:A""'ES,,.....S-:-IS:-:. T""'R:-:E'""_E ... T,.._-C ... IT..:.Y.,..·..:. S __ T_A .... T ... E~I ________ __: __ ...,..1 _________ ...1:._=:=!=!::::::::!:::::::!:::::::::!::::::::::z'::IP~C:':O:';D::';E:======I 

~J-:::-:--===:-----------------"""T"::'.---~------=T"'l";=-==:------'l===I ==='==='=='===ti $ TRANSPORTER NO. 1 'PHONE . !INCLUDE AREA CODEI 'f PA ID NO. 
~ I_ I ·1 I I I I I I I I I I 
~~A ... o ... o-=R ... ESS~.,.,,s ... T=R ... E ... ET=--.... c--,rv~ .... S .... TA_T ___ E""') _________ .;_ __ J.... _________ ---11=:::!::::::::==:::!=::::!::::::::!=:!:::::::=z~,~p==co~o==e======t 

{ . . I I I I I I 
i· TRANSPORTER NO .• 2 I PHONE !INCLUDE AREA CODE) liPA ID NO. 

i1-~------.,...,.,=-=----------_;_----------.L--------_j=-=' ='='====' ::::::!l:::::::!:::I :::::!,;:::;:;;!:;I ~I:=:='==*' =II j ADDRESS (STREET· CITY ·STATE) ZIP CODE 

f J I I 1 t j 
,, TREA~MENT, STORAGE ~R D!SPO~At ITSO) ~ACILITY . . - ,~HONE 

0

UNCLUOE AREA_ CODEI I EPA ID N~- I.. I 
· · · . ··. · · · JI J· I I I I I I I I 1 •• 

SITE ADDR.ESS (STREET, CITY 0 STATEI ZIP CODE 

I I I . I I I 
IF MORE THAN yYt/0 T~ANSPORTERS A.~E TC? BE ~TILIZE~,.f'ILL OUT THE fO~LOWING AS APPR~PRIATE _

1 
... 

. THIS FORM IS NO. OF A TOTAL OF.:...:..._. THE FIRST MANIFEST DOCUMENT NO. IS NJ~- I I I 
PROPER US DOT . 

. SHIPPING NM'IE 

c,.,:) G ,a-\~ 1=lo. - --.,.~\.c, 
~G 11.t4l ~ ~,~0¥\ ouS ·'f\.a~ 

USDOT 
HAZARD CLASS 

f:\Q.- _.._\,\c, 
.. I.;.\°' "4.\ d 

UN 
NUMBER FORM 

,~92. LJ I 
o1?>, s LJ I 

NET 
QUANTITY 

Td-__ c_o_NT_A_1...,N .... E.,.R_S_-I = EPA . . 
~Ni.. NO. TYPE cooE ,w~.T\'PE 

i .. . -
LJI I I I I ILII I , .. ll.iJLJI ).I I 

LJI , , , , 1u1··, ,·1wu.1,,, 
. : , ... LJI ,·,II ILII-, I tLlLJI I I I 

-~le'.-~.. c:.~~J.:e:;...~_.(()C)':10: ~~; ~~~\. --~~·· ~--; ~ ·.; ' I I I .1 LI I . I I I w LJ I I I I 

.. SPECIAL' HANDLING INSTRUCTIONS INCLUDING .CONTAINER EXEMPTION (I.e. IDENTIFICATION OF ADDITIONAL WASTES INCLUDED IN 
I SHIPMENT OF A NONHAZARDOUS NATURE WHICH DO NOT HAVETO BE MANI. 1:'ESTED) " L • -4 • · ·p-L, 
. ; . SI,.., -~-~~ . - . . • .L· C ·: I ])j°lH.s . ~- ac = v= 2°·~::. $q1k·:::.::~~~r-~;-~4t;.;l!~-- ~~~\---C:~~:::- ~~;IL:c'-- ._ . 

_ .~\eat· G.'C""I.'-',,, .-..4 !,a\'\~- ~--\,,,.o."l.:.a.<"~'A\ · . ~, ~~· ctl~ 

t r- GENERATOR'S CERTIFICATION: This Is to certify that the above named materials are proporty clanlflad, desorlbed, mark1d11nd labelled and are In proper 
ii· condition fOI' transportation according to tho applicable regulations of the Department of Transportation, U.S. EPA and the State, The wastes described above 

were consigned to the Transporter named. The Treatment, Storage or Disposal Facility can and wlll accept the shipment of hazardous waste, end has a valid 
permit to do 10. I.certify that the foregoing is true and correct to the bes1 of my knowledge. · · 

f.,.,_ ___________ ......,. _________ .----------...---------....... ----------------t 
: GENERATOR'S SIGNATURE• ALSO PRINT- SIGNATURE TITLE DATE SHIPPED . EXPECTED ARRIVAL DATE 

; .. ~ ... ···:. ' . Li.JLuu.J· u.JuJ.Li.J 
If. • •· MO. DAY YR. MO. DAY YR. 
• TRANSPORTER NO.1 SIGNATURE AND CERTIFICATION TRANSPORTER NO, 1 VEHICLE ID NO. DATE RECEIVED 
1, OFRECEIPTOFSHIPMENT··ALSOPRINTSIGNATURE I I I . ·II .. I I l 
~:N, JI s 1W1A1S I I I I I I .. -~ L.L.J LL.J 
~ .... _____________________ __,.._...;, _________ ._. _______ M_O:.;.,_...,.o_A_Y __ Y_R_. __ ... 

· · · · • .. · · · · • • • · · · ·· · · · · · ·· · '. · · · · · · · · · · · · · • • •·······TEAR .,_T THIS PERFORATION-··················:·········•••••••·····:····•···· 

. . '. . !GENERATOR NAME 1rENERATOR EPA ID NO • 
. , PART B: SEND TO DISPOSER'$S"'fATE 1·· · · • : _ , 1 1 1 , · 1 1 1 , 1 1 I 
r- ~~NSPORTER NO. 1 SIGNATURE AND CERTIFICATION OF DATE DELIVERED 

,\".IVERY ANO NON-TAMPERING WITH SHIPMENT,- ALSO PRINT SIGNATURE I ' I I . 11 ' I 
~r-J- . . .. ~'-mtr~ 
...... TR...._A_N-SP_O_R_T_E_R_N_Q ___ 2_s-,G-NA_l\J_R_E_AN_D_C_E_R_T_IF-IC_A_T_I_O_N ____ lr--=T--R_A_Ns""'P""'o""R""T""E_""R""'N ... 0'"".-2-v-E"""H_I __ CL_E ____ ID_N_O _____ --+-,,.D.;;A.,,T""E"=R""'E""CE~IVE-==o:-------t 

;I OFRECEIPTOFSHIPMENT·ALSOPRINTSIGNATURE I I w w w 
N1J1S1W1A1S1 I I ·1 I I . 

~-

i:. 

;~. 

·!: 
' 
J. .. 



~ 
I 
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., SHIP 
TO .~~ir..- 1. .. . .. .... . 

1. REASON FOR SHIPPING 

'\ I \ 

" ~ • l. - -.... :_ '\ 

SHIPPING AUTHORJZA TION 

BILL 

Y... 1<--. 

.. \ l.::. " .• . ,. 
\ 

..,._,_ --··· .. -·---

D INCORRECT MATERIAL (RECEIVED/DELIVERED> AGAINST p,o, _______ ...:.,... __ oR R.R,-------------
0 INFERIOR QUALITY CRECEIVED/DEUVEREDJ AGAINST P.0,----------0R R,R,-------------

AB0VE MATERIAL CWILL/WILL NOT> BE REPLACED WITH CORRECT (MATERIAL/QUALITY> AGAINST SAME ORDER 

0 FOR CREPAIR/M0DIFICATI0N> 8r RETURN AGAINST P.O.------------

0 FOR USE WITH P,0. ________________ FOR ---------------------------

·o TO Ai>JUST INVENTORY 

D 5ALE - CUSTOMER ORDER # ----------
0 

2. METHOD & TERMS OF SHIPMENT 

D F.O.B. POINT: ---------B. THEIR TRUCK D PARCEL POST D UNl1;ED PARCEL D TRUCK D 
.l2l FREIGHT COLLECT D OUR TRUCK / ... 
D FREIGHT PREPAID D AIR FREIGHT r-,::i SALESMAN----,=--,~·-·~·~·~·,...,.,,,...,,..,..,...=e-=:-=e===::--

L.J •IGNATURI: 01" THEIR SM.UMAN OR TRUC:KEII 

MERCHANDISE TO BE SHIPPED 

A. Miscellaneous Items 

OUANTilY 

1 

B. Chemicals 

,_ ... 
.-"'; (.~~-, r-kt:· 

·. . . . \ ~-

0ESCRIPTION/REMARXS & SPECIAL INSTRUCTIONS 

r:-~ : ~-~ . .:·'- , ·. 
. ~. - . 
r-tc:.~ 

• ,.•. •. t . """".. . ..... ~ 

r ~: r:~ -~~ ~- ~ · •7 ·• l:-;..,.;._ ·· 
\: : ... 

'\ \I,- , --~ 

. \ -
~ "· ) 

(c ... /--p~r~i~t~ly 1(· r~11cn~ cf~ F-:•.:::!'LGlJ~-'TGh.l':'1,?., 

?":":b:b.:r-~ fr-..~,~ (--11 

'. -::t) 

.... _ 

--
D LBS. 

l I • • ,. ·-

' ,...._ '. '· ,_ ·-- ..... \ \ . :.. 

,. -

UNIT PRICE 

------0 GALS._ __________________________________ .,__ ________ __, S 

QUANTITY PRODUCT OUR LOT ti 

0 
C. Empty Containers . 

0 NEW 0 GALLON O LACQUER LINED 

TOT.« 

o, 
PERO< 

D 

--=,,..,..==--D usED .. -· 0- . ouNcE · 0 UNLINED 
QUANTITY CAl'ACITY 

0 TIGHT HEAD ·o SID~ FILL 

o OPEN HEAD o SIDE & HEAD flLL 

O STEEL o DRUM o s 11 

D FIBRE D PAIL D NO CHARGE 

0 0 D D D D D 
R U,ESTED BY RI. DB 

. r .. ~.-· • 

PAC BY· • • cu\ 1 -:\. '\ • .(.'~ , ._ .• - •.,C:-- .. 

\ .... '· 
z993 ... an, 

PURCHASING DEPT. 
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SHIP 
TO 

SHIPPING AUTHORIZATION 

Bill 
~~c.-=t!i~ast Soli t=· i:-c:·-,c·-:\• 
:~inss IIish,-:-,1~• - ?·.O. T:c;,: -~37 
1~t. :1arion, :~e-.1 Yc-rJ~ 14 30 3 

1. REASON FOR SHIPPING 

0 INCORRECT MATERIAL tRECEIVED/DELtVERED> AGAINST P.o. __________ oR R,R,-------------
0 INFERIOR DUALITY IRECEIVED/DELIVERED) AGAINST P.o, __________ OR R.R. ____________ _ 

ABOVE MATERIAL fWILL/WILL NOT> BE REPLACED WITH CORRECT IMATERIAL/DUALITYI AGAINST SAME ORDER 

D FOR (REPAIR/MOOIFICATI0NI a. RETURN AGAINST P.O.------------

)Q~ FOR USE WITH P.O. G-40!)'.H re. 0 t! All. lou,-i ~OR _.._j..,;'">'-... .;;..,":,...•r.,.. . .._-_.,:.,.,.......,r.:.:.-.:.<_•_·~ ........ .,_t-.;.;n;_ _______ ..__ _____ _ 
i:..., v I ii..u.,.. r,. c ,, r -~ i..;. 

D TO ""JUST INVENTORY E', C ,-:.. "' C. &: C (,; ~? 
D SALE - CUSTOMER ORDER # ----------
0 

' 2. METHOD & TERMS OF SHIPMENT 

D F.O.B. POINT: -----,,-------~ THEIR TRUCK D PARCEL POST D UNITED PARCEi. D TRUCK o, 
~ FREIGHT COLLECT D OUR TRUCK 

tJ FREIGHT PREPAID D AIR FREIGHT D SALESMAN------::========e-=-:~,.,.,..,.,.,.,=-====--
SIG"IATUAE OF THUA SALESMA"I DR TRUCKER 

MERCHANDISE TO BE SHIPPED 

A. Miscellaneous Items 

QUANTITY DESCRIPTION/REMARKS & SPECAl INSTRUCTIONS UNIT PRICE TOTA!. 

\Ct~ .... lc\-~u~ \,._ 
3 I\ 

. ~1,;1cl:. I,oads containing ur.:wanted materials: ....... 

a) Approi~. 5,000 gals. residues from Husk Xylol ) 
c~~"(' . .. Nusk A."!'J:irette ·Ne ..,.. 

b) Approx. ·1O,OOO gals. of Musk solution cor.tainina ~ 1 

- l·iusks, Toluene, Lights frctc.tions from 
' .. 

Butyl Xylene 
(H~•drocarbons). ~ 

°FL t\ ~ t.J. f>. . .'~ '-E L\ Cs..,\J\D 

(,.., t::><:'.'IC c:. C" \lr-..V\ 1-. ~~-';:, """ r\ '-{ ( 2.2..( RD 
' u \ \ .. br t)OO 5f.1 \ \(:). "'S ll 4 ( l.s-{ CSO ,B. Chem1cols 

D LBS. b ( ~~ ~~ tlt),,.. ~ I\ ~ (\ l.~D 
---=--0 GALS------------:===-----------~--=\_ u_:i..L..J;_.....,;;;._-,-____ __,l s 

DUANTITY PRODUCT DUR LOT fl 

Ou 
PERQGi 

D 
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GIVAUDAN CORPORATION 

Dr. P. Oberhansli 
L. Givaudan & Cie. S. A. 
1214 Vernier - Geneva 
Switzerland 

125 Delawanna Avenue 
Clifton. New Jersey 07014 
Phone: (201) 546·8000 
Cable: Givaudanco, Clifton 
Telex: 138901 

March 9, 197 8 

No. 125 

Subject: CELAMERCK T C P 
Response to Telex No. 585 

Dear Peter: 

The following is a summary of the available data obtained 
to date on the Celamerck TCP and G-11 made from it. 

It is our understanding that Drum No. 2 is more representative 
of the typical production material available from Celamerck and we have 
therefore concentrated our analytical efforts on this materiaL We have 
reanalyzed the TCP in an FFAP column according to Celamerck1 s con
ditions you described in Telex /11293 (February 21, 1_978). 

Shown below is a comparison of our complete analysis of Drum 
/12 on the FFAP column with the analysis provided by Celamerck on a 
sUn.Uar column: 

VPC Anaqyiis of Celamerck Drum 112 on 11 FFAP 11
_ Column _ 

2, 4-Dichloroanisolea. 
2, 5-Dichlorophen_ol b 
2-Chloro-5-methoxyphenol • 
2, 4, _6-Trichlorophenolc• 
2, 3, 6-T richlorophenol 
2, 4, 5-Trichlorophenol 
2,S-Dichloro-4-methoxyphenol 
2, 4-Dichloro-5-methoxyphenol 

Givaudan 

o. 13 
o. 12 
o. 04 
o. 16 
o. 17 

98. 40 
o. 17 
0.71 

99.90 

J 

Celamerck 

o. 1 

o. 1 
99.4 

0.2 

99. 8 . 
a. Previously referred to {Telex No. 393) as Unknown °iI 
b. Previously referred to (Telex No. 393) as Unknown 112 
c. Previously referred to {Telex No. 393) as UnkP~wn 1#3 
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GIVAUDAN CORPORATION 
,,. 

DR. P. Oberhansli March 9., 1978 - page 2 

There are significant differences between our analyses -
TCP as say: 98. 40•/.vs. 99. 4% and dichloromethoxyphenols: O. 89% vs. 
O. 2%. Nonetheless, a bulking of Celamerck Drums No. 1 and 2 produ~ed 
G-11 under plant conditions which our Quality Control group would approve 
for sale to Sterling-Winthrop. Liquid chromatography of this G-11 did 
show small amounts of three impll:rities {Telex No. 393) which are present 
in G-11 ex Dow TCP., Pure in only trace amounts. 

Because of the urgency conveyed to us regarding the need to make 
a decision on the Celamerck TCP., the following is recommended: 

1. Try to obtain tighter specifications on the phenolic pr,m.purities -
particularly the dichloromethoxyphenols. We have previously suggested 
O. 2% max. and believe this is a realistic value. Celamerck has proposed 
1. 0% max and we could live with this if we had to. 

2. Although the sample of Celamerck TCP analyzed so far contains very 
little monochloromethoxyphenolsJthe max. allowable level of this material 
should be specif~ed. Dow TCP containing'? O. 2% 2-chloro-5-methoxy
phenol produced beige G-11. 

3. Although the current TCDD specification for Dow TCP., Pure is ~10 ppb·, 
we believe that it consistently containsLl ppb TCDD. Accordingly we 
urge you to have Celamerck agree to provide TCP with ( 5 ppb TCDD. 
If this is not possible., we would insist that they provide the exact TCDD 
analysis for each batch or lot with a maximum of 10 ppb {Celamerck 
proposed max. 15 ppb). 

If you need additional information., do not hesitate to contact us. 

HAB:cj 

cc :Dr. J. Dorsky 
Mr. J. Broderick 
Mr. S. Gold 
Dr. M. Manowitz 

Sincerely yours., 

GIVAUDAN CORPORATION 

H. A. Brandman 
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RECEIVED 
{QR 51988 

QUALITY t,f SUHAN(;t 
§tatJ? of New il.ers.ey GIVAUDAN CO~PORAT!Orl 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISION OF HAZARDOUS WASTE MANAGEMENT 

John J. Trela, Ph.D., Director 
401 East State St. 

CN 028 
Trenton, N.J. 08625 

609 · 633 · 1408 

RECEIVED 

APR 6 1988 

L.A. Levy, Director 
Quality Quality Assurance 
Givaudan Corporation 
Delawanna Avenue 

0 4 APR 1988 

Clifton, New Jersey 07015-5034 

Dear Mr. Levy: 

This letter will inform you that I have received QA/QC clearance, from 
the appropriate personnel within this Department, to accept the data from 
the three samples submitted by Cal analytical. Therefore, as per the 
workplan attached to the February 16, 1988, Amended Administrative Consent 
Order, sample area CG-11 is cleared for construction and the boundaries of 
the Contaminated Process Area are altered as defined by the dashed line on 
Drawing A9565, Rev. 2, which was attached to the above mentioned workplan . 

. ,__:~~ 
.. .-- ·.---:-~seph A.~ 

..,... · ,. /' ' Case Manager 
Bureau of Case Management 

JK/JK 

cc: H. A. Brandman, Givaudan 
Dennis Hart, Section Chief, BCM 
Michael Schuit, ORS 
William Storm, BEERA 
BCM Files 

~~ f-lY!;7f 
If-. f JttlL 
ft . C ltt,,z,,1--1- vr!I i/L. 

11. . T 19ifl/Yl-·&-S 
New Jersey Is An Equal Opportunity Employer 

Cl r//1,--1 ', ;1.--"'S·fJ Recycfed Paper 
7,.-~-,:-,.D.,,.,\ 
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GIVAUDAN 

April 4, 1988 

Mr. J. Karpa 
NJDEP, Div. Hazardous Waste Mgnmt. 
401 East State St. 
CN-028 
Trent~n, NJ 08625 

Dear Mr. Karpa: 

Below is a summary of the Dioxin Excavation of Location 
G-11 on the Givaudan plant site. · 

In accordance with the Amended Administrative Consent 
Order executed on February 16, 1986, the excavation and 
containm.ent of soil from the area nol"th of Bldg. 68 containing 
sample location G-11 ~as under~aken on Feb. 20 and 21, 1988 
under the auspices of the NJDEP. The personnel involved with 
this excavation were:· 

Givaudan, 
Mr. Leonard Levy 

Environmental Resource Management (ERM), 
Mr. Gunnar Emilsson 

BES Environmental Specialists (Excavating Contractor} 
of ·Wilks Barre, Pennsylvania,-
Mr. Boyd Dunn 
Mr. Ron Balut 

New Jersey Department of Environmental Protection 
Hr. J. Karpa 
Mr. T. Cozzi 

The equipment utilized for this excavation ~as primarily 
a backhoe and hopper assembly (a unit utilized to transfer 'the 
soil from the backhoe.bucket to the 55 gal. open head drum). 

Prior to locating the _equipment at the excavation site, 
the equipment Ras washed with soap and water, rinsed with tap 
~ater and steam cleaned. The equipment was then moved to the 
excavation site and the hopper assembly positioned on plastic 
sheeting to provide containment of any spilled soil. The . 
personnel involved in the direct excavation were dressed in 
Level C protection. 

The excavation began at approximately 9:45 A.M.on 
Feb. 20, 1988 with the existing tarp being removed and placed in 
a 55 gal. open head drum. As per the on-site agreement, the 

GIVAUCAN CORPORATION 
Delawanna Avenue Oilton New Jersey 07015-5034 Telephone 201/365-8000 Telex 219259 
table GlvaudallCC>Clifton Facsimile 201n77-9304 (Headquarters! 201/366-0711 (Plant! 



GIVAUDAN CORPORATION 

To: Mr. J. Karpa April 4, 19B8 
Page 2. 

soil was excavated in 12" lE!vels and transferred to 55 gal. 
open head drums. 

The excavation began by removing the first 12" of soil 
from the entire excavation area. Forty-eight drums of soil of 
the·o-12 level were excavated with samples taken at the 12" 
level from the east and west side of the excavation. .Excavation 
then continued on the west side to the depth of 24". Sixteen· 
drums of 12-24" soil were collected. A soil sample was taken at 
the 24" level on the west side of the excavation. Excavation 
then continued to the depth of 36 ... Duplicate soil samples ~ere 
taken at this depth and marked "36-1 West" (one sample to be 
archived). Work was concluded at 6:30 P.M. 

On Feb. 21, 1988, excavation continued to a depth of· 24" 
in the center of the excavation. Excavation was then continued 
to 36". Duplicate soil samples were taken and marked "36-2 
Center", The east side of the hole was then excavated to a 
depth of 24". A soil sample was taken at the 24" level on the 
ea.st side and marked "24" East". Excavation continued to the 
36" level on the east side. Duplicate samples were taken ·at 
this location and marked "36-3 East", The excavation work was 
completed at 1:30 P.M. 

The drums were stencilled "Contaminated Soil 2-20-21-88" 
with the appropriate depth of excavation·(0-12, 12-24, 24-36) 
being stencilled below the name. The sealed drums were placed 
on wooden pallets and moved, as ·agreed, to a section of the 
"contaminated non-process area" on the existing tarps (see 
attached site map). 

A total of 128 drums were excavated. The number of drums 
from each level are listed below: 

48 drums of 0-12" soil 
36 drums of 12-24" soil 
44 drums of 24-36" soil. 

The drums were covered with polyethylene tarps to prevent 
exposure to environment. 

Sampling equipment and tools were decontaminated with a 
tap water rinse, a soap and ~ater wash, a distilled water rinse, 
an acetone rinse and a hexane rinse. The backhoe and hopper 
were rinsed with tap water followed by a soap and water wash, an 
acetone rinse and a hexane rinse. The backhoe and hopper ~ere 
soap and water ~ashed and steam cleaned prior to leaving the 
site. 

. .. '' •.. '' ·- ·'>•'. '!'" ,·. , •• ' . ~- ... 
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GIVAUDAN CORPORATION 

cc: 

To: Mr. J. Karpa April 4, 1988 
Page 3. 

The 3 samples taken at the 36" level labelled, "36-1, 36-2 
and 36-3" were packed under the supervision of the NJDEP and 
shipped to California Analytical Laboratories (Enesco, Inc.) in 
Sacramento, California. The duplicate 36" samples.and the 
samples taken at the 12" and 24" levels were sealed in a carton 
and archived for future analysis, if necessary. 

In accordance with paragraph 18 of the Amended Administra
tive Consent Order, the drums are being inspected daily for 
integrity with a written log maintained at Givaudan. 

I trust you will find the above adequately defines the 
program as per the Amended ACO. If you have any questions or 
comments, please· feel free to contact me. 

LAL:jmb 
EXCAVATN.AP8 
Encl. 

H. Brandman 
R. Carraher 
A. Funk 
w. Hyatt 
R. Tavares 
c. Zipfel 

.• • . ,. .• ~ •' ., ,, . ,;- ' ...... ·t·. •,J :;1- .. ··: • •• •• .. • ' ~ ......... ~·' : ,, -. ;·.-·. 

Sincerely, 

GIVA~DAN:;P~ 

&:.Le;?y· 
Director, 
Quality Assur ce 

..-

• i ,_,,,·, ~.•,:,; •• ·, •.• ,1r··-··.1-•~-· ~..-:·.'"! ...--":i·,·-::~~~:,'-"',•,·:·-"',",•·~·-,--. .,.:,·: ·'.',•_,.~ • 
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GIVAUDAN CORPORATION 

. 
\. 

125 Oelawanna Avenue 
Clifton, New Jersey 07014 
Phone: (201) 546 · 8000 
Cable: Givaudanco. Clifton 
Telex: 138901 

Givaudan has bee.n using waste materials as an alternate fuel source 
for many years. A record of what is consumed is maintained by 
boiler room personnel and it is the log of the first six months 
of 1979 that we copied and are sending to you. It shows the date 
the material was received by boiler room personnel, the number of 
days it was in the hot box (some material is solidified and must 
be melted), the date it was pumped into the mixing tank, the lot 
number- (which further identifies the material) , the pr0duct from 
where the material was obtained or its name, and finally the date 
it was burned. 

The non-commercial fuel is generated from our own piant and consists 
of materials we consider as uneconomical for further processing such 
as byproduct~; lights, tails, and residues from distillations;. 
solvents; etc. For the most part these are composed of carbon, 
oxygen and hydrogen. We do not use halogenated materials or those 
which contain nitrogen. Some of the names are straight forward and 
can be found in a chemical dictionary; others are found in the en
closed Givaudan Index and. still others are listed in item No. 6 
(Givaudan Products and Intermediates) already sent to you. Some 
drums marked "mixed solvents" or "solvent solution" consist of such 
solvents as toluene, xylene, heptane, methanol, etc. The "mixed 
~esidues" can only be derived from the aforementioned products. 
Incidentally, we have had sev.eral lots of these residues tested for 
sulfur and heavy metals and found them to be below the values for 
commercial fuel. We have also had stack emissions tested, "Report 
on Emission Testing - Boiler iS", a copy of which has already been 
sent to you. 
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_;~VAUDAN CORPORATION 

Page -2-

We are also enclosing a copy of a report about boiler operations 
which includes the burning of non-commercial fuel. 

Very truly yours, 

GIVAUDAN CORPORATION 

~T~k 
George Talarico, 
Director of Regulatory Affairs 
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Boiler Operations at Givaudan Concerning the Burning of Non-commercial 
Alternate Fuel. 

Givaudan has four (4) water tube boilers which operate within the 
following parameters: 

1) Steam conditions - 300 psig saturated. 

2) Average hourly steam load 

Summer - 55,000i 

Winter - 80,0001 

Max. load - 120,000# 

3) Steaming capacity - 190,000t 

3 Boilers@ 30,000 each 

1 Boiler @ 100,000 

'J 4) Fuel usage - 466 X 109 btu/year 

Heavy oil - 30% 

Gas - 60% 
. . 

Non-commercial fuels - 10% 

Alternate 'fuel can be burned .. in two of _the small boilers. Two out 
of three burners on each boiler are fitted out to burn this material. 

During an average month, 30,000 gals. of alternate fuel are burned. 
One burner consumes 100 gal. per hour. This requires that only 
one burner be in operation for 300 hours per month. 

In 1979, 246,000 gal. of alternate fuel were burned. It is antici
pate~ that this rate of burning will continue for the ·next several 
years. 

Alternate fuel is a mixture of $till bottoms, spent solvent, unsold 
proguct, and byproducts. It has been analyzed for sulfur, nitrous 
compounds and heavy metals, and is well below minimum standards for 
commercial fuel. · · 

The stack emissions, while burning alternate fuel, have been analyzed 
by John G. Reutter Associates and are well below the emissions 

~ standards required by the New Jersey Department ·of Environmental 
· ) Protection. 
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Boiler Operations at Givaudan Concerning the Burning of Non-commercial 
Alternate Fuel. 

The alternate fuel can be stored in two systems, each of which 
permits a batch to be compounde~ and tested before burning. Complete 
records of every barrel burned are maintained. 

The firebox temperature during alternate fuel burning has been 
measured at over 2,000°F. which coupled with the retention time in 
the fire side of the boiler should reduce all compounds to their 
elemental state. When burning alternate fuel, the excess oxygen 
levels in the exit gases are increased to insure complete combustion. 



Mr. T. M1cai 
Assistant Supervisor 
Permits and Certification 

GIVAUDAN CORPORATION 
125 Oelawanna Avenue 
Clifton, New Jersey 07014 
Phone: (201) 546-8000 
Cable: Givaudanco, Clifton 
Telex: 138901 

March 27, 1984 

N.J. Department of Environmental Protection 
Bureau of Air Pollution Control 
CN-027 
Trenton, New Jersey 08625 

Dear Mr. Micai: 

Re: Submittal of Supplementary Information 
Air Certificate Tracking No. 825353 & 825354 
Boilers No. 4 and 5 

As per your request, the questionnaire regarding our Boiler #4 
and #5 waste fuel boiler and the hazardous waste boiler exemption 
[N.J.A.C. 7:26-12.l(b)(7)] is enclosed. 

If you have any questions concerning this submittal, please con
tact me at (201) 365-8486. 

JTA:lk 
Enclsoures 

Sincerely, 

GIVAUDAN CORPORATION 

~ 'l~J' .. 
• I t.-G· 

ohn T. Angiol 
Assistant Director 
Environmental Affairs 



.. , 

:Fortll·VEM-003 
1179 

Side 1 '-..::. 

c( 

z 
0 
j:: 
(.) 
w 
en 

a:I 
z 

'-, ~--
~ 

t.n 

CJ 

z 
0 
j:: 
(J 
w 
t.n 

NEW JERSEY STATE DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF AIR POLLUTION CONTROL 
RECEJ\/tD 

APPLICATION FOR n~ 
PERMIT TO CONSTRUCT, INSTALL OR A~:e: CONTROL APPARATUS c;rAfe6C1P~IN18 AM '82 

ff_ I '=. 
CERTIFICATE TO OPERATE CONTROL APPARATUS OR EQUIPM!NV. 'p'". • . : 11;:-

D/V1 :.. ;-p,c;riini' 
TO: New Jersey Department of Environmental Protection 

Bureau of Air Pollution Control 
CN-027 
Trenton, New Jersey 08625 

Read Instructions Before Completing Application 

1. Full Business Name GIVAUDAN OJRPC>BATICN 
2. Mailing Address 125 Dela.wanna Avenue Clifton, 

• Or :..it V. CWAUTY 

N.J. 07014 
INo.) !Streed (City) IStatel IZip Code) 

3. Division ~nd/or Plant Name -Same-
4. Plant Location -same-

INo.) !Streed IMunicipalityl ICoun1:vi 

5. Location of equipment cyremisaslf,Bld~ .• area. etc.) Building 7 . 
6. Nature of busineS"S :reomatic ca.ls 

I 7. Estimated starting date of construction Existing Boiler No. 5 
8. Date equipment to be put in use N7A 
9. Plant Contact Wj l ] :i am s. Turetsls¥ 1 Directo;c sat~, Environ. El::ct~. (20l l 365-8522 

Name (Print er type) itle Telephone No. 

REASON FOR APPLICATION (CHECK ONE) 
1:] New Equipment without" Control Apparatus D Modification to Existing Equipment 
D New Equipment with Control Apparatus D Modification to Existing Control Apparatus 
0 New Control Apparatus on Existing Equipment D Painting Tank White 
0 Five Year Renewal of Certificate No. (s) 
to Other (Explain) Gl:aoclfatberF>d J3cj J e;r: rs;pJj ;r:j ng Ail: Eetmtt llilCet: Bazardcus Naste :eegi~] 

STACK INFORMATION (EQUIVALENT STACK INFORMATION) 

1. Company Designation of Stack (sl No. 5 Boiler stack 
2. Previous Certificate Numbers (if any) None 
3. a. Number cf Sources Venting to this Stack i _ ICamplete a saparate VEM-004 for ach soun:al 

b. Number of Stacks Venting Source Operation (s).. l 
4. Distance to the nearest Property Llne-lft.) 160 
5. Stack Diameter (inches) 36 
6. Discharge Height Above Ground (ft.I so 
7; Exit Temperature of Stack Gases (° F) 400 
8. Volume of Gas Discharged at Stack Conditions (A.C.F.M.) 16.000 
9. Discharge Direction 0 Horizontal (XI Up ODown ' 

The information supplied on applications VEM-003 and VEM-004, including the data in supplements, is to the best of my knowledge 
true and correet. 

W~S,T~ 
Signmire 

Wi J Ji am s. Turetsky 
· Decsnber 17~ 1982 

Date 

D.irector Safety & Enviromnental Protectic 
Name !Print or typeJ Title 

This application will not be precessed unless proper fee is submitted. 

FOR ASSISTANCE CALL 1609) 292-6716 
FOR DEPARTMENT use ONLY 

I I I I I I -I I I I -1 t> It> It> I WR L?1 [31? I# I 
(over) 

I 
j 

I 
! 
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NEW JERSEY STATE DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF A.JR POLLUTION CONTROL 

APPLICATION FOR 
PERMIT TO CONSTRUCT, INSTALL OR ALTER CONTROL APPARATUS OR EQUIPMENT 

AND 
CERTIFICATE TO OPERATE CONTROL APPAMTUS OR EQUIPMENT . 

SOURCE INFORMATION 

1. Source Description 

2. Operating Schedule 

Source Emissions And Source Data Form 
(Complete this fc"!" for each source and submit 

with application Form VEM-003) 

Boiler No. 5 

24 8760 1956 
HounJDay Houn/Yeer Operation Starting Data 

25. 25. 25 25 3. % Annual Production Throughput 
By Quarter Jan.-Mar. Apr • .June Ju1y-5ept. Oc:t.-011:. 

4, Volume Of Gas Discharged 16,000 Source Discharge 400 
From This &urce {ACFM} . Temperature (°F) 

CONTROL APPARATUS ON c;QURCE CaplUII .ttinnual op .. t1n1 No; of Sourc• 

None c:og;jt'oll•nl Coft~oll1ral coi-=tect 
Primary· N . . 
Secondary 
.. . . 
Tertiary 

AIR CONTAMINANTS FROM SOURCE 

CONTAMINANT NAME EmlQl0111 w/o Eml•lona wl,ti H-co-• llbs./llr.> CcrlfflJI llbL/hr.)' O~•rmlned 

~, 1 n,; .. : Dioxide 4.5 Stack Test 
. 

Carbon Monoxide < 0.5 .. AP-42 
Nitrogen Oxides '4 Stack Test 

fHYdrocarbons 0.5 Stack Test 

Particulates 2 stack Test 

.. 

TO INSURE PROPER COORDINATION BETWEEN VEM· 003 ANO VEM- 004 FORMS, INSERT IDENTICAL COMPANY NAME ANr 
DESIGNATION O_F STACK FROM VEM- 003, SIDE 1. .. . 

GIVXJDAN COBPORATION 
Full Business Name -------------------
Company Designation of Stacie {s)· ___ Bo_iler_' __ No_._s ______ _ 

: ...... . . ~-
·. -. (ovar) 

-.. -- - .... ,, -......... - . .. .. - .... · ·- .... ... · -:· .. 



_ _._.,_.__ _______ ---···' 

~-
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-

. 
Side 2 -

A. MANUFACTURING AND MATERIALS HAND.LING 

t. Process Description 

2. Total Amauqt. CJ Batch lb/batch,- hr/batch 
Materials Processed 0 Continuous Jb/hr 

3. Raw Materials 'l(, By Wt. Raw Materials %By Wt. 

B. FUEL BURNING EQUIPMENT 

1. Gross Heat Input (1a8BTU/HR) 
30 

2. Type Heat Exc:tiange ~ Direct .0 Indirect 0 Internal Combustion Engine 

.. PRIMARY FUEL SECONDARY FUEL 
3. L Type' of Fuel: · · ·. Residual Oil Non-carmercial fuel 

b. Heating Value (Btu/lb):, .is ,900 
... 16,QQQ -

4. Method of Firing: ~ Burner Nozzles L Burner Nozzle . . 0.29 . · N'1 5. CJ(, Sulfur In Fuel (Dry): l...-

6 •• CJ(, Ash Content 9f Fuel (Dry): 0.1 Max. 0.9 
7. AmountBumed/Yr. C 1,000 (103 gallons) ..!. iso uo3 gal!.ons> 

Uniu: Solid Fuel (Tons) (""Liquid Fuel L103Gat.i) Gaseous Fuel (106 Ft.3). 

C. INCINERATION 
1. Type of Unit 

2. Constituents of Waste (i) 

• 3. Waste Code Do ·o, 02 03 04 05 06 

.i. • 

4. Amount Bumed (lbs./hr.} Type of Auxll. Fuel (If Any} 

D. STORAGE FACILITY .. • ' 
1. Tank Contents 

2. Type of Tank or Bin Height or Length (Ft.) 

3. Capacity •ta3Ft.3} CJ Equivalent or Actual D~meter (Ft.j . 
.. na3aa1.> D .. 

THE.REMAINING QUESTIONS ARE TO BE ANSWERED ONLY FOR LIQUID STORAGE . 
4. VlfltOl Preslure at 7rPF (PSIA) Storage Temp. If Not Ambient (OF) 

5. Filling Rate (Ga!/Min} Annual Throughput (1«rGal/Yr) 

6. Method of Fill D Top 0 Bottom 0 Submerged 0 Other (Explain Below) 

7. Color of Tank 0 White 0 Other Exposed to Suns Rays OYes 
8. lnsulatlon"Data for Insulated Tanks (Volatile 0f118C1ic Subst.,ces) 

Type , Thickness (lnd'les) 

. 

. 

. ... 
I I I 
.. 

· Thermal Conductivity (BTU/HR/FT2 ,°F) 

For Department Use Only 

I I I · I I I I· I I I I 

l 

" . ...... 

0No 

~ 

:• 
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NEW JERSEY STATE DEPARTMENT • OF,ENVIRONMEN-r:AL PROTECTION 

BUREAU OF AIR POLLUTION CONTROL RE 
• CEiV-o 

- APPLICATION FOR nr-,. c . 
PERMIT To CONSTRUCT, INSTALL OR ALTER CONTROL APPARATus'tfA ldutPffiEW AH 'BZ 

. AND fti._f;.: 
CERTIFICATE TO OPERATE CONTROL APPARATUS O.R EQUIP'!~;:~~;~-. ,.. _ i· T. ':Jr 

TO: New Jersey Department of Environmental Protection 
Bureau of Air Pollution Control 

DIV. oi/#_~1 c.CTiou 
•n. OUALJTy 

CN-027 
Trenton, New Jersey 08625 

R.t'ad Instructions Before Completing .-lppli,:ation 

1. Full Business Name _...,,.....,,,..,,,...G_IVMJO _____ ~ __ a:>_RPORM":JJ ____ ON ______________________ _ 
2. Mailing Address __ ....;1;;;..2.,.5;.....;;;Dela=;;;;;;wanna===-=k.,,,J-1,_en:...;ue.:;;;::.. _____ .:;C:-,=1::;:ifton= ........ r ........ N ....... J-!-. ____ --J,jo~7.lll:0~14.._ __ 

!No.I !Streed IChvl IStat•I IZip Cede) 

3. Division and/or Plant Name ------:-.~.,,ame-=,-----------------------~ 
4. Plant Loca'tion ____ ~......--------r::~-.r------r:.....-.,...,..--,,-......-------=----.------

INo.1 !Streed (Municipality) ICcuntyl 

5. Location of equipment on premises((B~dg., Dept., area, etc,) ____ ..;;Bull ___ . __ d_.ina=· _..._7 ___________ _ 
6. Nature of business Aranatic Chen;jca] 5 
7. Estimated starting date of construction _ ..... Ex;istinq::s:,11111· iil.l,oll,;

0 ~-Bo-1.,· lc:eriii:!o.....JNQ~ .... ~4 ___________ .;... __ _ 
8. Date equipment to be put in use _______ .:,,u.N'r/ . .:.A:..... _______________ ....., ..... __ _ 

9. Plant Contact Williams. Turetsky;. Djrec:t;pr 5a,fetr& Eovimn, Protect, (2Q]) 365-85:-
- •• . Name (Print or type) """""i'it10 Teleghone No. · · 

REASON FOR APPLICATION (CHECK ONE) 
Cl New Equipment without Control Apparatus D Modiflcation to Existing Equipment 
0 New Equipment with Control Apparatus D Modification to Existing Control Apparatus 
0 New Control Apparatus on Existing Equipment D Painting ,:ank White 
D Five Year Renewal of Cen:ific:ate No. (s>rr----...,......,...-....... .--...... ---......,,-....-.,,......--,,.,,.....--------.,,,...___,. 
iJ Other (ExplainFEandfathered lx>iler requjring Air Permit under Haza.idous Waste Regu: 

STACK INFORMATION (EQUIVALENT STACK INFORMATION) 

t. Company Designation of Stai:Jc (st No. 4 Boiler Stac.1<: 
2. Previous Certificate Numbers (if any) _____ No=ne=----------------------
3. a. Number of Sources Venting to this Stack 2 

b. Number of Stacks Venting Source Operation Is) •. 
4. Distance to the nearest Property Line lft.J _____ l;;;.6_0-'---------------------

!Complete I separate VEM.oo-4 for each sourcel 
1 

5. Stack Diameter (inches) -~6:.:0:..----....,,....,=--=------------------------
6. Discharge Height Above Ground (ft.) ___ l::;:3~5'------------------------
7. &it Temperature of Stack ·Gases (°F) ____ 4,:.:0::.:0=-----------------------
8. Volume of Gas Discharged at Stack Conditions (A.C.F.M.) -~3~2=-'-"·0::..:0::..:0'-----------------
9. Discharge Direction O Horizontal I:» Up O Down 

Nam, !Print or tVP!t>-
·:'-.. . 

This application¼,i~r not be processed unless proper fee is submitted. -~ .... 
FOR ASSISTANCE'CALL (609) 292-6716 

FOR DEPARTMENT USE ONLY ., 

I I I I I I • I I· I I · It> It> ii> I 
(01:ar) 
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APPLICATION FOR 
PERMIT TO CONSTRUCT, INSTALL OR ALTER CONTROL APPARATUS OR EQUIPMENT 

AND 
CERTIFICATE TO OPERATE CONTROL APPAMTUS OR EQUIPMENT 

Source Emissions And Source Data Form 
(Complete this form for eadi source and submit 

with application Form VEM-003) 

SOURCE INFORMATION 

1. Source OescriPtion Boiler No. 4 

2. Operating Schedule 
24 8760 1947 

Hours/Day HounNeer Opemlon Starting Date 

25 25 25 25 
3. % Annual Production Throughput 
· By Quarter .lan.•Mar. Apr • .June July-$ept. Oc:t,•Dec. 

4. Volume Of Gas Oisdiarged 16,000 Source Discharge 
400 From This Source (ACFM) Temperature (J F) 

.CONTROL APPARATUS ON ~URCE Capital l.nnuel Op.,.ting No. of Sourc• 
Con IDOllers) Cost IC0ll1n) Connec,:ed 

Primary Eon~ N/A NLA 2 

Secondary 

Tertiary .. 
AIR CONTAMINANTS FROM SOURCE 

CONTAMINANT NAME Eml11lone w/o Emlalona w11h Ht¥W 
Control (lbs./hr.) Control llb•Jhr .)· Datarmlnec:I 

SUlfur Dioxide 4.5 Stack Test 

Carbon M::>noxide < 0.5 AP-42. 

Nitrogen Oxides . 4 Stack Test 

HydroCclftxJns ..c:. 0.5 Stack Test 

Particulates 2 Stack Test 

TO INSURE PROPER COORDINATION BETWEEN VEM· 003 ANO VEM- 004 FORMS. INSERT IDENTICAL COMPANY NAME At
DESIGNATION OF STACK FROM VEM- 003, SIDE 1. 

Full Business Name ____ G_IVAUDAN ____ como __ !RATlJ __ ON ______ _ 

Company Designation of Stack (s) · ___ Bo_i_ler __ N_o_._4 ______ -: 

(over) 



Side 2 

A. MANUFACTURING AND MATERIALS HANDLING 

1. Process Description 

2. Total Amount. 0 Batch lb/batch,- hr/batch 
Materials Processed 0 Continuous Jb/hr 

3. Raw Materials % Sy Wt. Raw Materials % By Wt. 

8. FUEL BURNING EQUIPMENT 

1. Gross Heat Input (1o'38TU/HR) 
30 

2. Type Heat Exchange ~ Direct .0 Indirect 0 Internal Combustion Engine 

PRIMARY FUEL SECONDARY FUEL 
3. a. Type of Fuel: Residual Oil Nan-ccmnercial fuel 

.b. Heating Value (Btu/lb): IB,900 16t000 
4. Method of Firing: 2 Burner NQZZl~s l Burner Nozzle 
5. % Sulfur In Fu.el (Dry): 0.29 Nil 
6.- % Ash Content Qf Fwl (Dry): o.J. Max. 0.2 
7. Amount Burned/Yr. < 1,000 (103 gallons) ~ 150 cio:3 qalions) 

Units: Solid Fuel (Tons) ~iquid Fuel (1a3Gal.T) Gaseous·F~el ito6Ft.3> 

C. INCINERATION 
X 1. Type of Unit .. 
z 
0 2. Constituanu of Wast.e (s) 

ti 3. Waste Code Do ·01 02 03 04 05 06 
w 
Cl) 4. Amount Burned (lbs./hr.) Type of Auxil. Fuel (If Any) 

D. STORAGE FACILITY 

1. Tank Contents 

2. Type of T.-ik or Bin Height or Length (Ft.) 

3. Capacity l1a3Ft.3 ) 0 Equlvalem or Actual Diameter (Ft.) 
(1a3Gal.) 0 

THE REMAINING QUESTIONS ARE :ro BE ANSWERED ONLY FOR LIQUID STORAGE 

4. V11;1« Pressure at 7fJOF (PSIA) Storage Temp. If Not Ambient (°F) 

5. Filling Rate (Gal/Min) Annual Throughput (1a3Gal/Yr) 

6. Method of Fill 0 Top 0 Bottom P Submerged D Other (Explain Below) 

7. Color of Tank D White D Other Exposed to Suns Rays 0Yes ONo 
8. lnsulatlon'Data for Insulated Tanks (Volatile Organic Substances) 

Type , lhickness (Inches) · Thermal Conductivity (BTU/HR/FT2 /°F) 

.. For Department Use Only 

'• I I I I I I · I I I I · I I I I 
. 
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1) 

2) 

3) 

4) 

5) 
6) 
7) 
8) 
9) 

10) 

11) 

12) 

13) 

14) 

15) 

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION 
Division of. Environmental Quality 

SOURCE DATA SHEET - BOILERS BURNING LIQUID WASTE 

Burning Rate of Waste (lb/hr) 900# - 1 2000#/hr./Boiler 
Density of Waste (lb/gal) 6# to 8#/gal. 

Net heating value of waste (BTU/lb) 16,000 to 18,000 BTU/lb. 
Boiler Type - Model etc .•..• #4 Babcock & Wilcox - BH9033 -

011 Burning Steam #Fl212 
#5 Wickes Boiler Co. - BH-1 011 
Burning Steam #D3784 

Boiler Capacity (106BTU/hr) 35-40 x 106 BTU/hr. 
Burning Rate of the commercial fuel (lb/hr} 1600-3400 lb./hr. 
Temperature tn Fire Box 1,850° to 2,l00°F 
Residence time (sec)-at above temperature 5-6 seconds 
What is the minimum destruction efficiency of hydrocarbons 99.9009 
Principal organic hazard components See Attachment No. 1 
Is the burning device located in an area zoned for industrial 
use? X Yes No 

Include the emissions in lb/hr of all possible contaminants (including 
CO2 & H20). Attachment No. 2. 
Provide a listing of each specific waste, and the composition 
of each waste. Attachment No. 3 
Explain what record-keeping procedures are used to monitor the waste 
burned. Attachment No. 4. 
Describe how the waste feed rate will be continuously monitored. 
Will flow meters be used? Will waste fuel be fed on a batch basis? 

Attachment No. 5 

Explain how the waste is generated. 
flow diagrams. On site generated. 

Show unit operations and include 
Attachment No. 6 

16) Demonstrate that the device has a minimum combustion efficiency of 
at least 99.9% as determined by the following formula where Carbon 
Dioxide (CO2) and Carbon Monoxide (CO) are measured in concentration 
by volume: 

17) 
Combustion Efficiency= C02/(C02+CO) x 100% Attachment No. 7 

You are required to continuously monitor 02 and either CO or total 
Hydrocarbons. Please submit details on the sampling equipment, 

~ v 18> 

sampling procedures and sampling locations. Attachment No. 8 

You are required to have a £ull time operator present when the was~e.1s 
burned. The engineer-in-charge must possess, 1-c "Blue Seal" third 
class engineers license. Please send copy 0£ his license. Attachment No. 
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Attachment No.l 

Question NO. 10) 

Principal Organic Hazard Components 

Recovered solvents, off spec products and still bottoms of aldehydes, 
alcohols, esters, ketones, hydrocarbons and other organic chemicals 
and their decomposition products • 



' . ... 

. . . . 
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Attachment No. 2 

Question No. 11) 

Contaminant Name 

Sulfur Dioxide 

Carbon Monoxide 

Nitrogen Oxides 
. ' Hy~ocarbons 

Particulates 

Carbon Dioxide 

Water 

Emissions w/o 
Controls (lbs/hr) How Determined 

4.5 Stack Test 

0.5 AP-2 

4 Stack Test 

0.5 Stack Test 

2 Stack Test 

10% Orstat Test 

Unknown 
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Attachment No. 3 

Question No. 12 

WASTE PRODUCT RECORD 
Waste Description (at 70°F) 

PHYSICAL PROPERTIES OF THE WASTE: 

Physical state at 70°F: SOLID SEMI-SOLID [LIQUID] OTHER: 
Viscosity at 70°F: [LOW] MEDIUM HIGH 

• 0 
Flash Point: below 140 F Closed Cup Open Cup 

pH Range: 1-3 3-5 5-7 [8-9] 9-11 11-13 N.A. 

-------

Layering ( for liquids only) : [NONE] MULTI LAYERED BILAYERED 
Specific Weight: .8000 to 9250 {as# per unit). 
Vapor Pressure: __ rr_n_k_n-o-wn....._ _____ (for liquids only; in mm Hg at 70°F) 
BTU/LB 
ASH CONTENT @650°C 
CHLORINE BY WEIGHT(%): 
SULFUR BY WEIGHT(%) 

CHEMICAL COMPOSITION 
Component 

13,saa 
.3 to 1 

0-TRACE OR Trace % ------
O-TRACE OR None % ------

The following materials, but not limited to, recovered solvents, off 
specification organic materials and still bottoms of arom~tic and 
aliphatic aldehydes, alcohols, ester~, ketones, hydrocarbons, and/or 
their decomposition products can be present in varying amounts . 
acetone, butyl alcohol-, cyclohexane, ethyl acetate, ethyl, methyl, 
isopropyl alcohols, heptante, hexane, isobutanol, isopropyl acetate, 
methyl ethyl ketone, toluene, acetanisole, acetates CB to Cl2, aldehydes 
C7 to ClB, allyl caproate, amyl benzoate, substituted alcohols, 
aldehydes and acetates, alcohols C7 to C12, aromatic alcohols, aldehydes 
and acetates, xylene, dimethyl butane, propylene, isobutane and other 
materials used by the flavor and fragrance industries. 



~ Attachment No. 4 

Question No. 13 

. • 

Waste Recordkeeping - Monitoring Procedure 

Incoming Material 

1. Specific Organic: By Gas Chromotography 
2. Halogen Content: Flame test, modified from National formulary, 

Eleventh Edition, pg. 46 

B~end (Fu~l) Waste 

1. Acid Value: By Titration 
2. Moisture Content: By Carl Fisher method. 
3. Ash Content: Residue on Ignition - from U.S. pharmacopeia, 

16th Revision, page 907 
4. Halogen Content: Flame Test - modified from National Formulary, 

Eleventh Edition, pg. 46 

All lab analysis records are maintained on-site . 



Attachment No. 5 

Quest:lon No. 14) 

There are no flowmeters and the wa~te fuel will be fed on a batch basis. 

Waste 
Fuel 

1,500 gal. 
Feed Tank 

Sight 
Glass 

Feed to Boiler 

Boilers No. 4 & 5 have 3 nozzles each. Two are on Commercial Fuel 
and one is on Waste Fuel. It takes 10 to 15 hours to feed in the 
1,500 gallons of waste fuel. 



Attachment No. 6 

Question No. 15) 

... Hazardous Waste 
Treatment Facility 

Bldg. lOX 

4,000 gallon 
Bulking Tank 

Recovered Solvents, 
Still Bottoms, etc. 
rrom plant processes 

- Boiler -

t 

#4 

Propylene 
Isobutane 

and #5 

& p ressure 
ank T 

250 Gallon 



~ 
1 Attachment No. 7 

Orstat Test showed Carbon Dioxide (CO2) reading registered 11%. 

CO2 range is 9 to 13% by volume 

Combustion Efficiency= C02/co2 +cox 100% 

(CO percent at 9% CO2 

99.9 = 9/9 =COX 100% 

99-9 (9 +CO)= 900 

899.1 + 99.9 co= 900 

99-9 co= 900 - 899.1 

co= -9/99.9 

co= .009009% 

(CO percent at 13% CO2) 

99.9 = 13/13 +COX 100 

99-9 (13 +CO)= 1300 

1298.7 + 99.9 (%CO)·= 1300 

co= 1.3/99-9 

co= .013013% 

Limit 9% CO2= 90 ppm or .009% 

Limit 13% CO2= 130 ppm or .013% 



Attachment No. 8 

Question No. 17) 

Economizer 

FD}:::-======.::l 
Forced 
Draft 
Fan 

Boiler 

CO Analyzer 

Pictured above is the 02 and CO analyzers location in boiler. 

02 is Westinghouse Zerconium Unit 

CO is Princeton Research Infra Red·Unit 
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SYS'I E~t O\'l..:.R\'11:.'"W 
MODEL 218 PROUE-TYl'E O~YGEN SE."-:SlNG SYSTEM 

• GENERAL . 
The Westinghouse Ptobe-Type Oxygen Analy2er is a 

heavy duty industrial p:ick3ge designed to measure the net 
concentration of oxygen in :in industrial process; i.e., the 
oxygen remaining after all fuels have been oxidized. lt 
performs this ta.sk without the use of a sampling system. 

The equjpment me:uures oxygen percentage by reading 
the voltage developed ac:rqss a healed electrochemical cell 
which consists of a sm:ill yttria•stabilizcd, tirconia disc. 
Both sides of the disc are coated with porous metal elec
trodes. When operated at the·proper temperature (main
tained by a Temperature Controller), the mWivolt output 
vohage of the cell is given by the following Nernst equa
tion: 

Where: P2 is the partial pressure of the oxygen in the meas• 
ured gas on one side of the cell, and Pl is the partial pres-· 
sure of the oxygen in the reference gas on the other side. 
Normal air from a clean, dry, instrument air supply.(20.9S % 
oxygen) is used as the reference ps. Tis the absolute tem
perature; C is the cell constant, and K is an·arithmetic con-· 
stant. 

When the cell is at operating temperature· and there arc 
. unequal oxygen concentrations across, the cell, oxygen ions 
will travel from the high partial pressure or oxygen to the 
low partial p_ressure side of the cell. The resulting logar· 
ithmic output voltage is approximately S3 mV per decade. 
Because the magnitude of the output signal is proportional 
to the logarithm of the inverse of the sample oxygen partial 
pressure. the output signal increases as the oxygen concen
tration or the sample gas decreases. This characteristic en• 
ables.the analyu:r to provide exceptional sensitivity at low 
oxygen concentrations. 

The Model 218 Probe-Type Oxygen Sensing Equipment 
measures net oxygen concentration in the presence of all 
the producu of combustion, including water. It may there
fore be considered as an analysis on a ••wet" basis. In com~ 
parison witb"older methods. such as the Orsat apparatus, 
which provides an analysis on a ••dry'• gas basis, the .. wet" 
analysis will, in general, indicate a lower percentage of 
oxygen. The difference wW be proportional JO the water 
content of the sampled gas stream. · 

System Connguratioo 
At the end of this section on page 9 is a fold-out di:igram 

Wustrating an overview of the possible Westinshousc Oxygen 
Analyzer Systems referred to in Ibis instruction book. Since 
many references in this section 1,1,ill be made to this diagram, 
the page should be unfolded and used as a reference :is you 
continue throush the Instruction Book. 

Figure 1 on the folloy,ing page lists the various Westing
house part numbers for av:iibble oxnen analy1.er systems 
as ~;ell as the reference item numbers in Fi~ure I:? for the 

elements making up a system. By referring to the Shipping 
. &. Receiving do.:umcnts or the customer copy of the West
inghouse Shup Order, identifying the individual cumpQ-· 
nents in your S)'Stem :ind locating them on the Figure 1 
table, you will sec how your system's components work 
together as a fully operational system. 

The Sensor 
hems I.and 2 jn Figure 12 illusttate the oxygen probe. 

The probe is the sensor element in the Westinghouse Oxy
gen Analyzer System. The probe fits directly into the 
process gas stream, thus no sampling system is required. 

lt me:isures the net concentration, developing a '.'Oltage 
which is :a function of this concentration. Probes are avail• 
able in five lengths (18 inch, 3, 6, 9, and 12 Ct.). The probe 
unit is equipped with a ceramic filter and heat shield and is 
also available with a flame arrestor that meets Factory-Mu
tual (F .M.) approval. 

A probe is also available for use with the 2 Point Cali
brator, which provides an automatic.calibration check ~very 
24 hours. This option also provides remote calibration 
check on command. Item 2 in.Figure 12 reprdents this 
version of the- probe. · · 

A detailed description of the standard probe construe• 
lion is given on page S· with installation instructions on 
page 11 and service and trouble shooting on page 24. 

The Electronics Package 
· The electronics paclcage is a field mounted housing or 

housings containing the Probe Temperature Controller, 
power supply and amplifier. 
. The Temperature Controller maintains the temperature 

or the oxygen sensing cell at a constant 1550 degrees F 
{843 degrees C) by modulating the duty cycle of the 115V 
heater in·f,he probe. The,temperature controller is an elec• 
tronic printed circuit board anti is enclosed in either ll 
NEMA 12 or a hazardous area type enclosure. 

The power supply for the temperature controller re
quires a second printed circuit card which is always housed 
with·tlie Temperacurc Controller. · 

The a1nplifier accepts the millivolt signal generated by 
the serising cell in the probe arid produces a st:indard 4°20 
ma. current sign:il to be used with remotely connected de• 
vices. Normally this amplifier is integrally mounted on the 
same printed circuit card as the power supply. Thus the 
two c:irds, 1he Temperature Controller and power supply/ 
amplifier.cards, represent a complete electronic packase. 
The amplifier is ehhcr logarithmic or linear with the linear 
version a,-:ailable with either non-isolated or isolated input/ 
output. !tems 3, S :ind 7 in Figure 12 illustrate lhe three 
a_v:iil:ible p:iekases for this st:indard two-card configuration. 

hem 3 represems the NEMA package, Item 5 is the Haz
ardous Are:i pac:J::i!:lc :ind Item 7 is the NEMA Twu-Poin\ 
C:ilibrator p:i.:k:ige. 

I.B. 106·101 
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When spcci:11 system nccJs require ex..:eptiun:il r:idio 
frequency interference protection, the .unpliflcr function 
is omitted from the b:asic 1,v.0-c:ud p:ick:ise and the ampli
fier function is performed by II sep:irate :implifier :ind its 
24 volt power suppl)•. hems 4, 6 and 8 in Figure J2 rep-

. resent the NEl,lA, 11:iz:irdous Area, and Two-Point Cali· 
brator packages containing the Temperature Controller :ind 
power supply only c3rds. Items 9 and JO are the remote 
amplifier with isolation and RFI protection and its 24V 
power supply. 

Regardless of which eleclronic pack3ge is selected, a 
4-20 ma current signal is produced for use with the anilable 
computer, control, or display elements. · 

A detailed description of all the electronic packages is 
given on page 7, installation instructions are on page 12 and 
service and troubleshooting are on page 24. 

Because of the special nature or the Two-Point Calibra
tor packages Otems 7 and 8 Figure 12}, and the additional 
functions performed by the package, a separate instruction 
bulletin (IB 106-103) desc~ibcs these.packages in full detail. 

Computer Elements 
The probe sensor and electronics package produce a. sig

nal proportional to the logarithm of the inverse of the sam
ple oxygen partial pressure. It is often desirable, however, 
to obtain a signal Jinearly proportional to oxygen. Such a 
Jinear signal is necess:uy when two or more sensor element 
signals are to be averaged in order to obtain a more repre-

U. l~·JOJ 

~~nt:uive reading over forte duct c.:russ S\:O:tions or when the 
ine:isurcmcnt signal is lo be used in a closed loup control 
system where constant loop gain is desirable. 

The VERJTRAK inverse 3nalog generator module (hem 11 
Figure 12) and the :!4V powe{ supply (Item 10, Figure 12) 
provides the linearizer function when required. A descrip
tion o( this element 3long with ins13Jlation and scr.ice in• 
structions is included in the Instruction Bulletin 1B-101·806. 

When several probes are used In the same duct :ind an 
average ,:alue is required, an avcr3ging module (Irem 12, 
Figure 12} is required. This module accepts up to six lin
earized oxygen signals and produces a single output. A de
scription or this clement along with inst:illation and service 
ipstructions is included in Instruction Bulletin IB-SP-J 872. 

Display Functions 
A number or recorders, recorder/controners or indica

tors (Item 13, Figure 12) arc a,·~ilable for use with the West• 
-ingh~use Oxygen Analyzer systems. These components 
accept the 4-20 ma signal from the amplifier, linearizer or 
averagcr to.indicate, record or control the oxygen value. 

R~cordcrs include a round chart modcl·wluch provides a 
24-hour record on a single chart (Sec IB-105-003),'an Op
·timac Recorder \\ith horizontal scale and vertical paper 
travel (See IB-104-601) or a VElUTRAJC strip chart recorder 
controller with vertic:aJ scale. Indicators can include vertical 
voltmeters (JB-104-602). Servo-driven.indicators 
(IB-101-43S) or solid state, all-electronic analog displays. 
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Mr. T. Micai 
Assistant Supervisor 
Permits and Certification 

GIVAUDAN CORPORATION 
125 OelawaMa Avenue 
Cllfton, New Jersey 07014 
Phone: (201) 546-8000 
Cable: Givaudanco, Clifton 
Telex: 138901 

March 27, 1984 

N.J. Department of Environmental Protection 
Bureau of Air Pollution Control 
CN-027 
Trenton, New Jersey 08625 

Dear Mr. Micai: 

Re: Submittal of Supplementary Information 
Air Certificate Tracking No. 825353 & 825354 
Boilers No. 4 and 5 

As per your request, the questionnaire regarding our Boiler #4 
and #5 waste fuel boiler and the hazardous waste boiler exemption 
[N.J.A.C. 7:26-l2.l(b)(7)] 1s enclosed. 

If you have any questions concerning this submittal, please con
tact me at (201) 365-8486. 

JTA:lk 
Enclsoures 

Sincerely, 

· GIVAUDAN CORPORATION ~-v._ 'l ;{2 _ ~./. . a:~. A~g:-;~-
Assistant Director 
Environmental Affairs 
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NEW JERSEY STATE DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF AIR POLLUTION CONTROL 
. RECEiv~o 

APPLICATION FOR nr- n ... 
PERMIT TO CONSTRUCT. INST ALL OR AL TEA CONTROL APPARATUS e"Aleou IPP4f N!a AH • BZ 

AND ~~-
CERTIFICATETOOPERATECONTROLAPPARATUSOR E0UI . 'p~, .•. _ .. ;::OF 

DI . "'C-1(::- ... ,011 V o- -· ., I ~ 
TO: New Jersey Department of Environmental Protection • ,. :.lfl/. UUALIT'( 

Bureau of Air Pollution Control 
CN-027 
Trenton, New Jersey 08625 

Rncl lrutrucliona &fore Compkting .-lpplication 

1. Full Business Name GlVAtDNCX)RPO~ I 2. Mailing Address 125 Delawanna Avenue Cl.ifi:on, N.J. 07014 
(No.) (Strffd (City) ISratcl lZip Code) I 3. Division ~nd/or Ptant Name -Sane-

< -Same- : 
z 4. Plant Location 
0 INoJ IStl'fftl IMunicipalitvJ (CountY} 
.= 5. Location of eauipment o%!emises(l81d~ •• area, etc.I Building 7 . u 
w 6. Nature of business · ears.tic cals en 

7. Estimated starting date of construction N~ Boiler No. 5 
8. Date equipment to be put in use 
9, Plant Contact William Ss Turetsky. girector Sslt«;t i F.m.rhn11 1 J:?rat~. £20ll 365-852:Z 

Nam1 I Print er typ1) itlo Telephone No. . 

REASON FOR APPLICATION (CHECK ONE) 
m 1:1 New Equipment without· Control Apparatus CJ Modification to Existing Equipment ·'J I z 

~~ Cl New Equipment with Control Apparatus D Modification to Existing Control Apparatus 
. ' 

/ 

.~ 
) 

Cl New Control Apparatus on Existing Equipment D Painting Tank White 

en Cl Five Year Renewal of Certificate No. Isl 
lCl Other (Explain) GJ::m-.dfo:1.tl::lc:!1'"M :SCUet: :cegui:?:ing AjJ: Eetmjt lllJdet: :e:azamrnJs lfac:+-• B~lJ ..... 

STACI( INFORMATION (EQUIVALENT STACK INF0RMATI0NI 

1. Company Designation of Stack Is} No. s Eoiler Stack 
2. Previous Certificate Numbers (If any) None 

I 

I CJ 3. a. Number of Sources Venting to this Stack {Complete a 11pame VEM.cG4 fClf' •ch source) 
z b. Number of Sticks Venting Source Operation (s),. l 
0 4. Distance to the nearest PropertY Lint·lft.J 160 
j:: 36 u 6. Stack Diameter (lnchesl w 

6. !Jischarga Height Above Ground (ft.I 50 en 
7: Exit Tamperature ofStack Gases (°F) 400 
8. Volume of Gas Discharged at Stack Conditions (A.C.F.M.) 16,000 
8. Discharge Direction 0 Horizontal IXI Up ODown ' 

The information supplied on applications VEM-003 and VEM-004, lnduding the data in svpplamenu, is to the best of my knowledge 
true and correct. 

Sll"ffll,. D«e 
WiibS,T~ 

William S. 'l'tlretsky Director Safety & Envuonmental Protectic 
Nam• (Prim ar type) 

This appllc:atlon will not be processed unless proper fee is submitted. 

FOR ASSISTANCE CALL 1609) 292-6716 
FOR DEPARTMENT USE ONLY 

I I I I I I -I t 1-1616 ,., I kfb21.51L36 IHI 

Title 

(oliar) 

. 
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NEW JERSEY SfATE DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF ,\IR POLLUTION CONTROL 

APPLICATION FOR 
PERMIT TO CONSTRUCT, INST ALL OR ALTER CONTROL APPARATUS OR EQUIPMENT 

. AND 
CERTIFICATE TO OPERATE CONTROL APPAMTUS OR EQUIPMENT · 

Source Emissions And Source Data Fonn 
(Complete this for'!' for each source and submit 

with application Form VEM-003} 

SOURCE INFORMATION 

1. Source Description Boiler No. 5 

2. Opeming Schedulll 24 8760 1956 
HounJD1y Haurs/Y•r Opemion S1an:ln11 Dane 

3. % Annual Production Thro~ghput · 
25. 25. 25 ·25 

By Quarter Jui.-Mv. Apr..Jun• July,&pt, Ocr.,Oac. 

4. Volume Of Ga Discharged 16,000 Source Discharge 400 
From This Seun:e (ACFM) . Temperature (° F) 

CONTROL APPARATUS ON ctOURCE C.ltal .a.nnuel Opa911ng No~ of Sour11• 
CW;fOIIIIS) . Cofl~Doll•rs> connectad 

u. Primary· None N . 1 . z 
2 Sacondary· b w . . 
en Tertiary 

-· ~ .. ' 

AIR CONTAMINANTS FROM SOURCE 

CONTAMINANT NAME Emllalons w/o EmlAlona wldl "-Conirol flbLll'lr.) Control (lbt./hr.)' Dcnrml.ned 
~,, ~.:-· Dioxide 4.5 Stack Test .. 

. . . 
. 

Monoxide < o.s af-42 . .. 
C, Nitrogen Oxides •-4 Stack Test 
z ,, 
2 ...... - . o.s Stack Test b -w 
en 1Part1cu1a.tes 2 StacJc Test 

.. .. 
. . 

TO INSURE PROPER COORDINATION BElWEEN VEM· 003 AND VEM· 004 FORMS. INSERT IDENTICAL COMPANY NAME AN£ 
. DESIGNATION_~F ST~CK FRqM VEM·003.SIOE 1. . . ... . . . ·. 

G:tVADOAN CORPOPATICN 
· Full Busin~ Name ------------------. . _ 

Campany Designation of Stack (s)· ___ Bo_i_l_e_r_No_._s _____ _ 
.. 

: · ..... : .. 
. ·,_ 

. ': .. 
. ' . :· . . . .. .. . 

. , . ·. . . . . : ~ ...... . .'. .· . ... 

. ·--~.J~> , . 
. ~ .... .. . ·-··· ___ ,, ... ., -·--· --·- .......... : .. ·- . .. - ......... - •• ~ .. !, ·- ••••• -. --· •.·... - .. .. :·, ...... ·· .. . 
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A. MANUFACTURING AND MATERIALS HAND.LING 

1. Pracess Description 

2. Total AmoUl]t. CJ Ba1ch lb/batch,- hr/batdl 
Materials Processed CJ Continuous Jblhr 

3. Raw Mmrlals 1Jr,8yWt. Raw Material$ % By Wt. 

B. FUEL BURNING EQUIPMENT 
30 

1. Grcia Heat Input (1a8BTU/HR) 
2. Type Heat ExCNnge !] Direct .o Indirect D lntemaJ Combustion Engine 

.. PRIMARY FUEL SECONDARY FUEL 
3. a. Type of Fuel: .. ·_ Besid1:iaJ Oil Non-carmercial fuel 

b. Heatir19 Value (Btu/lb}·· .Ia ,.900 ... lQ,Q!JQ -
4. Muthod of Firing: 2 au:ner Nozzles ~-BlJl'!l& Nozzle 
5 

. . 0.29 . Nil-• '6 Sulfur In Fuel (Dry): 

6,. ,i Ash Content 9f Fuel (Ory): 0.1 Max. 0.9 
7. Amount Burned/Yr, c:: 1,000 (103 gallons) , 150 uol gallons} 

Unhl: Solid Fuel (Tons) CLlquld Fuel t1a3Gal.J) Gaseous Fuel f108Ft.3). 

C.. INCINERATION .. 

1. Type of Unit-

2. Constituents of Waste (i} 
.. 

· 3. Wane Code oo ·o, 02 03 04 05 08 

·l. • 

4. Amount Bumed (lbs./hr.) Type of AuxiL Fuel (If Any) 

D, STORAGE FACILITY . ~ ' 
1. Tank Contents 

2. Type of T.,k or Bin Height or Length {Ft.I 
3. Clpacity 11o'i:t.3l Cl Equivalent or Actual D~met"ar (Ft.) . 

.. na30a1.) D · ... .. 
THE.REMAINING QUESTIONS ARE TO BE ANSWERED ONLY FOR LIQUID STORAGE . 

4. VflPC/l ....._.,. it 7CJOf: (PSIA) Storage Temp. If Not Ambient (°F) 
5. Filling Rate (Ge/Min) . Annual Throughput (1a3Gal/Yr) 
6. Method of FiJI 

. 0 Top 0 Bottom Cl Submerged 0 Other (Explain Below) 

7. Cafor ofTank 0 White 0 Other Exposed to Suns Rays aves 
B. lnsulatlon·oaia for Insulated Tanks (Volatile Organic Substances) 

Type 

. 
. 

• T-hlckness (Inches) · Thermal Conductivity IBTU/HR/Fr I° F) 

. ~ 

.. 

For Department Use Only .. ... 
I I I I I .. -.. .. .. 

. .. ·,·· . 

. . ·. ·.· 
... . . .. . . ... . - ... 

I · I I I I· I I I I 

. -:.• . 
•• ••. . •• ' ;t.,' 

1f . . .... 

·oNo 

. 

; 

. 

. :• 

. 
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NEW JERSEY STATE DEPARTMENT • OF.ENVIRONMENT_AL PROTECTION 

BUREAU OF AIR POLLUTION CONTROL RECEiV 
· ApPLICATION FOR n~,. ED . 
PERMIT TO CONSTRUCT, INSTALL OR ALTER CONTROL APPARATUS'tfR tdUIFfflEJg AH 'BZ 

. AND H..J..~-
CERTIFICATE TO OPERATE CONTROL APPARATUS O.R EQUIP'!ff't:,_i :., ~.-i·i". !JF 

Dtv. OF lf v c.cnou 
TO: New Jersey Department of Environmental Protection ' · QUALITY 

Bureau of Air Pollution Control 
CN· 027 
Trenton, New Jersey 08625 

Read /n,trUt:tiotu Before Completins Applit-ation 

I, Full Business Name -~,,,.G_IVMJDAN ____ a:i_~------------------·-----
2. Mailing Address __ ....;12=,:;5;,..:;Dela'WBnna====-.::.:;AVii:en=-ue=r:-----~~C,=l..,j :.fta~n.-...,~W1.1.:•J-i:. ~-.---0.:..70.,..1'!!:4~=-=--

INo.l IStrtfll ICltvl IStatel (Zip Codel 

3. Division and/or Plant Name ______ -S-..:ame-=---------------------
4. Plant Locition ____ ,.....,,._ ____ =same-..,... ______ _,,,,,~,...,......,....-,------,..:,---r----

lNo.i IStrwtl IMunlclpalltvl ICountvl 

5. Location of equipment on premises((B~dg •• Dept., area, etc.) ____ ::;;Bl.;;:l=j :l.d;:;;il=n~g-....:7 __________ _ 
6. Nature of business Arana.tic Chemicals 

I 7, Estimated starting date of construction _ _.Egi~'..,st;i.r]g.,..'.,,;i. .... Bo""""i .. 1 ... ~-..""'No""""",.......,4 _____________ _ 
8. Date equipment to be put in use ______ .i,;Mu.'.n..Q.. ______________ __......_ __ _ 

9. Plant Contact William s, Turetsky. Director safety & Emri t:QD, 
____ . . . Name IPrim or tygo) , """""rltle 

Pcatec;t;, C2Ql) 365-8~~ 
Tcl1Phone No. 

REASON FOR APPLICATION (CHECK ONE) 
CJ New Equipment without Control Apparatus D Modification co Existing Equipment 
0 New Equipment with Control Api;iaratus O Modification to Existing Control Ap~ratus 
0 New Control Apparatus on Existing Equipment D Painting ,:ank White 
0 Five Year Renewal of Certificate No\..l!l....-----.,....,---,,,-,,---,,,-....,..,.....----,,,=-----...,..,,__,-..,,....-, 
EJ. Other (Explafn~andfathered miler requiring Air PeIInit under Hazardous waste Re;ju: 

STACK INFORMATION (EQUIVALENT STACK INFORMATION! 

1, Company Designation of Stack (st No. 4 Boiler Stack 
2. Previous Certificate Numbers (If anyl ___ __,No=ne=---------------------
3. 1. Number of Sources Venting to d11s Stack 2 _ IComotet• a 1epzr,ne VEM~ for ach source) 

b. Number of Stacks Venting Source Operation (st.. .~--1 _________________ _ 
4. Distance to Che nearest Property l.ine (ft.J _____ 1_6_0 ____________________ _ 
5. Stacie Diameter finches) _ _,60~----=~-----------...;.. ________ _ 
6. Discharge Height Above Ground (ft.} _____ 1_35~.,,..,,..--------------------
7. Eli'it Tempemvra of Stadt Gases 1°F) ____ 4_0_0 _____________________ _ 

B. Volume of Gas Discharged at Stacie Conditions (A.C.F.M.) -..:3:,..z2u«:.llO~O~P~--------------
9. Discharge Direction O Horizontal Gil Up O Down 

.:_ _. _ Th!. i~!~nn~ion suppliecf"on applications VEM-003 and VEM-004; induding the data In supplements· is to the bast of my knowledge • trueindcorreci.------·--·-:-···· -- ....... ···- ·- ·- .... ·· .... -· ..... ··.·····-·- -·-- -· ... . 

L,Mh1-t •• s. T ~ Oecenber 15, 1982 
"Signmire • 

William s. TUretsky 
Date 

Director Safety &. Envuomental Protec: 
Nam1 (Print or lYDii- Thia 

··\· . 
This applieatiort~ilf not be processed unless proper fee is submlned. ,~· 

FOR ASSISTANCE.eALL (609) 292-6716 
FOR DEPARTMENT USE ONLY 

1 __ , ___._I _._l .... l ·1 I· I I ·ft>i~it11 lirrl tS 1'3SI_J 

., 

(ovarl 
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NEW J"ERSEY STATE DEPARTMENT 

APPLICATION FOR 
PERMIT TO CONSTRUCT. INSTALL OR ALTER CONTROL APPARATUS OR EQUIPMENT 

AND 
CERTIFICATE TO OPERATE CONTROL APPARATUS OR EQUIPMENT 

Source Emissions And Source Data Farm 
(Complata this form for each source and submit 

with application Form VEM-003) 

SOURCE INFORMATION 

1. Source Description Boiler No. 4 

2. Operating Schedule 
24 8760 1947 

Hours/Day Hours/Veer Optntlon Stardng Dau 

25 25 25 25 
3. 'l6 Annual Production Throughput 
· By Ouarter Jan..Mar-•. Apr • .June July-s.,pt. 0-=,-Dac. 

4, Volume Of Gas Discharged 16,000 Source Discharge 400 From This Source (ACFM) Temperature 1° F) 

~NTROL APPARATUS ON ~URCE ClplUI 
. 

No. of Sou,_ it.nnu11 OpnUng 
Coll: IDollarsl COit (Dollanl ConnKild 

Primary Ncne N.{! N,!A 2 

Secondary 

Tertiary .. 
AIR CONTAMINANTS FROM SOURCE 

CONTAMINANT NAME EmluloM v,/o EffllMIOftl wllfl How 
CollU'Ol l~r.) Control (lbL/hr.)· DMVllllnad 

· SU1fur Dioxide 4.5 Stack Test 

Carbon l-moxide < o.s AP-42. 

Nitro;en Oxides . 4 Stack Test 

~rbons <. 0.5 stack Test 

Particulates 2 Stack Test 

TO INSURE PROPER COORDINATION BElWEEN VEM· 003 ANO VEM- 004 FORMS. INSERT IDENTICAL COMPANY NAME Ar-· 
DESIGNATION OF STACK FROM VEM-° 003, SIDE 1. 

Full Business Name ____ GJ.VAOMN_.....;. __ ~;..;....;.;..;, __ ON _____ _ 

Company Designatlon of Stack (s) · __ ::Bo:::1.=· l=e::r:...!:No:::.:._4::_ ____ --: 

(over) 



Sida 2 

A. MANUFAcrURING AND MATERIALS HANDLING 

1. Process Description 

2. Total Amount. D Batch lb/batch,- hr/bitch 
Materials Processed D Continuous Jb/hr 

3. Raw Matitrials '6 By Wt. Raw Materials "ByWt. 

. 

B. FUEL BURNING EQUIPMENT 
30 

1. Groa Heat Input (1a8STU/HR) 
2. Type Hat Exchange £1 Direct .0 Indirect D lntitmal Combustion Engine 

PRIMARY FUEL SECONDARY FUEL 
3. L Type of Fuel: Residual Oil Nan-ocmnercial fuel 

.b. Heating Value (Btu/lb): IB,900 16,QOO 
4. Method of Firing: , Burne1:' H~zl~ l Burner Nozzle 
5. % Sulfur In Fuel (Ory): 0.29 Nil 
6.- " ASh Content ,;if Fuel (Dry): DsJ. ftaX. a.9 
7. Amount Burned/Yr. < 1,000 (103 gallons) ~ 150 c10J gallons> 

Units: Solid Fuel (Tons) Cllquld Fuel (1a3GaJJ) Gaseous·F~el ho8Ft,3) 

C. INCINERATION 
:c 1. Type of Unit .. 
z 
2 2. Constituents of Waste (I) 
ti 3. Waste Code Do ·o, 02 03 04 Os 08 w 
en 4. Amount Bumed (lbs,/hr,) Type of Auxil, Fuel (If Any) 

D. STORAGE FACILITY 
1. Tank Contems 

2. Type of Tm1k or Bin Height or Length (Ft.) 

3. Capacity t1a3i=t.3> 0 Equivelent or Actual Diameter (Ft.j 
c,a'Gal.) D 

THE REMAINING QUESTIONS ARE :ro BE ANSWERED ONLY FOR LIQUID ST0!:IAGE . 
4~ VII?«~ It 700f: (PSIA) Storage Temp. If N01 Ambient (OF) 

5, FIiiing Rate (Gal/Min) Annual Throughput (1a3Gal/Yr) 

8. Method of Fill 0 Top D Bottom CJ Submerged 0 Other (Explain Below) 

7. ColorofT1nk D White D Other Exl)OSed to Suns Rays 0Yes ONo 
8. lnsulatJon·Oata for Insulated Tanks (Volatile Organic Substances) 

Type , Thickness (Inches) · Thermal Conductivity (BTU/HRJFT2fF) 

.. For Department Use Only 

-. t I I I I 1-1 I I I · 1 I I I 
~. 
: ) . . 



NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION 
Division 0£ Environmental Quality 

SOURCE DATA SHEET - BOILERS BURNING LIQUID WASTE 

1) Burning Rate of Waste (lb/hr) 900# - 1,000#/hr./Boiler 
2) Density of Waste (lb/gal) 6# to 8#/gal. 
3) Net heating value of waste (BTU/lb) 16,000 to 18 1 000 BTU/lb. 
4). Boiler Type - Model etc ••.•• #4 Babcock & Wilcox - BH9033 -

011 Burning Steam #Fl212 
#5 Wickes Boiler Co. - BH-1 Oil 
Burning Steam ND3784 

5) Boiler Capacity (106BTU/hr) 35-40 x 106 BTU/hr. 
6) 
7). 

8) 

9) 
10) 

11) 

Burning Rat_e of the commercial fuel (lb/hr) 1600-3400 lb./hr. 
Temperature in Fire Box 1,850° to 2,l00°F 
Residence time (sec)-at above temperature 5-6 seconds 
What is the minimum destruction efficiency of hydrocarbons 99.9009 
Principal organic hazard components See Attachment No. 1 
Is the burning device located in an area zoned for industrial 
use? X Yes - No 

~ 
Include the emissions in lb/hr of all possible contaminants (including 
CO2 & H20). Attachment No. 2. 

·12) Provide a listing of·each specific waste, and the composition 
of each waste. Attachment No. 3 

13) 

14) 

Explain what record-k~eping procedures are used to monitor the waste 
burned. Attachment No. 4. 
Describe how the waste f'eed rate will be continuously monitored. 
Will f'low meters be used? Will waste .fuel be f'ed on a batch basis? 

Attachment No. 5 
15) Explain how the waste 1s generated. Show unit operations and include. 

flow diagrams. On site generated. Attachment No. 6 
16) Demonstrate that the device has a minimum combustion ef'f1c1ency of 

at least 99.9% as determined by the following formula where Carbon 
Dioxide (CO2) and Carbon Monoxide (CO) are measured in concentration 
by volume: 

17) 
Combustion Efficiency= C02/(C02+CO) x 100% Attachment No. 7 

You are required to continuously monitor 02 and either CO or total 
Hydrocarbons. Please submit details on the sampling equipment, 
sampling procedures and sampling locations. Attachment No. 8 

...-..18) 
r -) 

You are required to have a full time operator present when the was~e.is 
burned. The engineer-in-charge must possess, 1-c "Blue Seal" third 
class engineers license. Please send copy of' his license. Attachment No. 
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Attachment No.l 

Question NO. 10) 

Principal Organic Hazard Components-

Recovered solvents, off spec products and still bottoms or aldehydes, 
alcohols, esters, ketones, hydrocarbons and other organic chemicals 
and their decomposition products. 
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Attachment No. 2 

Question No. 11) 

Emissions w/o 
Contaminant Name Controls (lbs/hr) Bow Determined 

Sulf'ur Dioxide 4.5 Stack Test 

Carbon Monoxide 0.5 AP-2 

Nitrogen Oxides 4 Stack Test 
. -Hyctt-ocarbons 0.5 Stack Test 

Particulates 2 Stack Test 

Carbon Dioxide 10% ·Orstat Test 

Water Unknown 

'·· 
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Attachment No. 3 

Quest1.on No. 12 

WASTE PRODUCT RECORD 
Waste Description (at 70°F) 

PHYSICAL PROPERTIES OF THE WASTE: 
Physical state at 70°F: SOLID SEMI-SOLID [LIQUID] OTHER: 
Viscosity at 70°P: [LOW] MEDIUM HIGH 

0 
Flash Point: below 140 F Closed Cup Open Cup 
pH Range: 1-3 3-5 5-7 [8-9] 9-11 11-13 N.A. 

-------

Layering (for liquids only): [NONE] MULTILAYERED BILAYERED 
Specific Weight: .8000 to 9250 (as# per unit). 
Vapor Pressure: __ u-n_k_n_o-wn..._ _____ (for liquids only; in mm Hg at 70°F) 
BTU/LB 
ASH CONTENT @650°0 
CHLORINE BY WEIGHT(%): 
SULFUR BY WEIGHT(%) 

CHEMICAL COMPOSITION 
Component 

13,500 
.3 to 1 

0-TRACE OR Trace % -----
0-TRACE OR None % ------

The following materials, but not ~imited to, recovered solvents., orf 
specification organic materials and still botto~s of aro~tic and 
aliphatic aldehydes, alcohols, esterij, ketones, hydrocarbons, and/or 
their decomposition products can be present in varying amounts 
acetone., butyl alcohol) cyclohexane., ethyl acetate, ethyl, methyl, 
isopropyl alcohols, heptante, hexane, isobutanol., isopropyl acetate, 
methyl ethyl ketone, toluene, acetanisole, acetates c8 to Cl2, aldehydes 
C7 to c18, allyl caproate, amyl benzoate, substituted alcohols, · 
aldehydes and acetates, alcohols 07 to 012, aromatic alcohols, aldehydes 
and acetates, xylene, dimethyl butane, propylene., isobutane and other 
materials used by the flavor and fragrance industries. 

~-- ..... 



Attachment No. 4 

Question No. 13 

Waste Recordkeeping - Monitoring Procedure 

Incoming Material 

1. Specific Organic: By Gas Chromotography 
2. Halogen Content: Flame test, modified from National formulary, 

Eleventh Edition, pg. 46 

. Bl"end {Fuel) Waste 

1. Acid Value: By Titration 
2. Moisture Content: By Carl Fisher method. 
3. Ash Content: Residue on Ignition - from U.S. pharmacopeia, 

16th Revision, page 907 
4. Halogen Content: Flame Test - modified from National Formulary, 

Eleventh Edition, pg. 46 

All lab analysis records are maintained on-site. 
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Attachment No. 5 

Question No. 14) 

There are no flowmeters and the wa~te fuel will be fed on a batch basis. 

Waste 
Puel 

1,500 gal. 

Feed Tanlc 
Sight 
Glass 

Feed to Boiler 

Boilers No. 4 & 5 have 3 nozzles each. Two are on Commercial Fuel 
and one is on Waste Fuel. It takes 10 to 15 hours to feed in the 
1,500· gallons of waste fuel. 
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~ Attachment No. 6 

~. 
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Question No. 15) 

Hazardous Waste 
Treatment Facility 

Bldg. lOX 

4,000 gallon 
Bulking Tank 

- -.... ..... ... ,., 

Recovered Solvents, 
Still Bottoms, etc. 
from plant processes 

- Boiler 

t 

#4 

Propylene 
Isobutane 

and #5 

& p 

T 

ressure 
ank 

250 Gallon 
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Attachment No. 7 

Orstat Test showed Carbon Dioxide (CO2) reading registered 11%. 

CO2 range 1s 9 to 13% by volume 

Combustion Efficiency= C02/co2 +cox 100% 

(CO percent at 9% CO2 

99.9 = 9/9 =COX 100% 

99.9 (9 +CO)= 900 

899~1 + 99.9 co= 900 

99.9 co= 900 - 899.1 

co= -9/99.9 

co= .009009% 

(CO percent at 13% CO2) 

99-9 = 13/13 +COX -100 

99.9 (13 +CO)= 1300 

1298.7 + 99-9 (%CO)·= 1300 

co = 1.3/99.9 

co= .013013% 

Limit 9% CO2= 90 ppm or .009% 

Limit 13% CO2= 130 ppm or .013% 



Attachment No. 8 

Question No. 17) 

FD1l====I 
Forced 
Draft 
Fan 

co Analyzer 

Boiler 

Pictured above is the 02 and CO analyzer& location in boiler. 

02 is Westinghouse Zerconium Unit 

CO 1s Princeton Research Infra Red·Unit 
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SYS"l E!\1 O\'l:.R\'IEW 

MODEL 218 PROUE-T\'l'E O~YCEN SENSING SYSTEM 

GENERAL 
• The \\'estin;house Prube-Type Oxygen Anal)':t.er i; a 

heavy duty industrial p:ick:igc designed lo measure the net 
conccnlration or oxygen in an industrial process: i.e .• the 
ox.ygen remaining after all fuels have been oxidized. It 
performs this task without lhe use of a sampling system. 

The equipment me:mues oxygen percentage by reading 
lhe voltage developed acrqss II heated clcc:trochemical cell 
which consists of a small ynria-stabilized, z.irc:onia disc. 
Both sides of the disc are coated with porous metal ele~ 
trodes. When operated at the·proper temperature (main• 
tained by a Temperature Controller). the millivolt output 
voltage of the cell is given by the following Ncrnst equa
tion: 

EMF.= Kpog lO:; + C 

Where: P2 is the partial pressure of the oxygen in the meas
ured gas on one.side of the cell, and Pl Is the partial pres-
sure of the oxygen in the reference gas on the other side. 
Nonna! air Crom a dean. dry, instrument air supply.(20.95 ,r, 
oxygen) is used as the reference gas. T Js lhc absolute tem• 
peraturc; C is lhe cell canstant, and K is an·arithmetic con•· 
stant. . . 

When the cell is at operating temperallue· and there are 
. unequal oxygen concentrations across- the cell, oxygen Ions 
will uavel Crom the high partial pressure or oxygen to the 
low partial p_resswe side of the cell. The rcsuldng Jogat
ithmic output vol12ge is approximately S3 mV per decade. 
Because the magnitude of the output signal is proportional 
to the logarithm of the inverse of the sample oxygen partial 
pressure, the output signal increases as lhe oxygen conccn
tradon of the sample gas decreases. This characteristic en
ables .the analyzer to provide exceptional sensitiVity at low 

· . oxygen concentrations. 
The Model 218 Probe-Type Oxygen Sensing Equipment 

measures net oxygen concentration in the presence of all 
the products of combustion. including water. It may there
fore be considered as an analysis on a Nwet" basis. 1n co~ 
parison witll"older methods, such as the Orsat apparatus. • 
which provides an analysis on a .. dry" gas basis, the .. wet" 
analysis will, in general, indicate I lower percentage of 
oxy1en. The difference will be proportional Jo the water 
con1ent or the sampled gas stream. . 

System Configuration 
At the end of lhis section on page 9 is a fold-out diagram 

· IDustrating an overview of the possible Westin£}louse Oxygen 
Anal)-zer Systems referred to in Iha instruction book. Since 
many references in this section 1Aoi1J be made to this dia~am. 
lhe page should be unfolded and used as a reference :is you 
continue lhrough the lnstruclion Book. 

figure 1 on the following p3ge lists the nrious Westing
house part numbers for :iv:iilablc oxygen analyzer syilcms 
as well as the reference item numbl?rs in Fieure I :? for the . . . 

elements makins up a system. By referring to the Shipping 
. & Receiving do,:unum1s or the custuiner copy of the West
inghouse Shop Order, Identifying the individual comp!l-" 
nents In )'Our S)'Stem ind locating them on the Figure I 
table, you will sec bow your system's components work 
together as a fully operational system. 

The Sensor 
hems 1.and 2 jn figure 12 Ulusteatc the oxygen probe. 

The probe Is 1he sensor element in the Westinghouse Oxy. 
gen Analyzer System. The probe fits directly into 1he 
process gas stream, tbus no sampling sys1em is required. 

It measures the net concentration, developing a :,oltage 
which is :i function of this conccnuadon. Probes are avail
able in five lengths (18 inch, 3, 6, 9, and 12 ft.). The probe 
unit is equipped with a ceramic filter :ind heat shield and Is 
also available with a flame arrestor that meets Factory-Mu-
tual {F .M.) approval. . 

A probe is also available for use with the l Point Cali
brator, which provides an ~utoinat-lc.calibration check ~very 
24 hours. This option also provides remote calibration 
check on command. Jlem 2 in.Figure 1-2 represents this 
version of lhe- probe. : . · 

A detailed description of the standard probe construc
tion is given on page S· wilh installation Instructions on 
page 11 and service and troubl_~ shooting on pap 24. 

The Elecuonics Package 
· The electronics package Is a field mounted housing or 

housings containing the Probe Temperature Controller, 
power supply and amplifier. 
. The Temperature Controller mainlains the temperature 

or the oxygen sensing cell at a constant 1550 degrees F 
(843 degrees C) by modulating the duty cycle of the 11 SV 
hea1er in·t,he probe. The-temperature controller is an elec
tronic printed circuit buard an~ is enclosed in either • 
NEMA 12 or a haz.ardous area type enclosure. 

The power supply for the temperature controller re
C\uires ~ second printed circuit cud which is always housed 
with·tbe Temperacure Controller. . · 

The amplifier accep1s the millivolt signal generated by 
the sensing cell in the probe 11rid produces a standard 4•20 
ma. cuuent signal 10 be used with remotely connected de. 
vices. Normally this amplifier is integrally mounted on the 
same printed circuit card as lhe power supply. Thus the 
cwo cards. the Tempcra1ure Controller and power supply/ 
amplifier.cards, represent a comple1e electronic packase. 
The amplifier Is either lugaritlunic or linear with lhe linnr 
version a,':lil:iblc \\itb either non-isolated or isolated Input/ 
output. hems 3, S :md 7 in Figure 12 Ulustrace the three 
a~ibble 

0

p:1ckai;es for this standard two-card configuration. 
bem 3 represents the NEMA package, ltcm S is lhe Haz. 

arduus Arc:1 p:ic:k:a2c :ind hem 7 is the NEMA Two-Point 
C:dibr:uor r:a.:k:ige. 

I.B. IC/6•101 
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\\11en spccfal system nccJs require cxr.:eptiun:il r:idio 
frequency interference protection, the amplifier runc\Jon 
is omitted from the b:asic wio-card pack:age a11d lhc ampli
fier function is performed by 11, scp:arale :unplifier and its 
24 volt power suppl)•. Items 4, 6 :and 8 in Figure 12 rep-

. icsenl the NEMA~ II:i:c:i.rdnus Are:a, :ind Two-Poinl C3li· 
brator packages conlaining lhe Tempcruure Controll~r and 
power supply only cards. Items 9 and 10 are 1he remote 
amplifier with isolation and RFI protection and its 24V 
power supply. 

Regardless of which eleclronic pac:k:tge is sclecled, a 
4-20 ma current signal is produced for use with the a,·ail:ible 
computer, control, or display elements. 

A detailed description of all the electronic packages is 
given on page 7, installation instructions are on page 12 and 
service and trouble.shooting are on page 24. 

Because of the special nature of the Two-Point Calibra• 
tor packages (Items 7 and 8 Figure 12), and the additional 
functions performed by the package, a separate instrucUon 
bulletin (IB 106-103) desc~es these.packages in full de1ail. 

Computer Elements 
The probe sensor and electronics package produce a_sig. 

nal proportional to the logarithm of the inverse of the sam• 
pJe oxygen partial pressure. Jt is oflen desirable. however, 
to obtain a signal linearly proportional to oxygen. Such a 
linear signal is necessary when two or more sensor element 
si~s are to be averaged in oraer to obtain a more repre• 

l.i. lc.6-101 

~l?nlative re:idi11g over l:irgc duct cruss s.:.:tions or when lhe 
measurement signal Is 10 be used In a closed lo"p conlrol 
system where constant loop gain is desirable. 

The VERITRAK inverse analog generator module (hem 11. 
Fi;ure 12) and rhe 24V powc:I' supply (Item 10, Figure 12) . 
provides the lincarizer ru11ction when required. A dcscrip
lion or this element along with i11s1a1lation and scn·ic:e in• 
suuctions is Included In 1he lnstnu:tlon Bulletin IB-101-806. 

\Vhen several probes are used in lhe same duct and an 
average ,:aJue Is required, an mm1glng module (lrem 12, 
Figure 12) is required. This module accepts up to six lin
earized oxygen signals and produces a single output. A de
scription of this element along with ins1all:ltlon and service 
ipstructions is included in Instruction Bulletin 18-SP· 1872. 

Display Functions 
A numbet ofrecorders, recorder/conlrollers or lndic:a

lors (Item 13, Figure l2) arc av1til:ible for use wilh the West• 
-ini;h~use Oxygen Analyzer systems. These components 
accept the 4-20 ma signal from· the ampllfler. linearizer or 
averager to_indfcite. record or control the oxygen value. 

R~corders include a round chart model· whJch provides a 
24-hour record on a single chart (See IB-IOS-003).'an Op
tlmac Recorder wilh horizontal s~:ile and vertical paper . 
travel (See IB-104-601) or a VERITRAJC Slrip chart record#r 
controller with vertical scale. Indicators can include vertical 
voltmeters (JB-104-602), Servo-driven"indfcators 
(IB-101-435) or solid state. all-electronic analog displays. 
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• &latt of Ntw J,rs,g 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

OFP'ICE OF REGULATORY SERVICES 
CN402 

TRENTON. N.J. 08625 
609 • 292- 2906 

MICHAEL. P. CATANIA 
DIRECTOlt 

Hl:RaEAT B, aENNETT 
DEPUTY DIRECTOR 

~ .) 

Mr. William Turetsky, Direct~r 
Safety and Environmental Protection 
Guivaudan Corporation 
125 Delawanna Avenue 
Clifton, New Jersey 07014 

Dear Mr. Turesky: 

May 8, 1984 

Enclosed please find a copy of the most recent "Easy Access" 
and related organizational charts. 

GFS:bb 
Enclosures 

ff e;,,.t-k4
:" 

·9 .~- {c,v:J 
(-

'/ ~, 
H iP'l-~"W1/W1,, T ~ 

Very truly yours, 

~5i:~ 
George F. Schlosser 
Regulatory Officer 

New Jeney h an Equal Oppor_tuniry Employer 
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Ad111i ni stra tor 
Hazardous Sita 
Mitigation l\dm. 

;I 292-1493 

Public Participation John Vernam 
Coordinator Assistant Director 

Integrity Team I 292-1213 . -- Fiscal . . 
• 

Fiscal Manager I I 

Contract Mgnt. Unit Art Sandler Ed Stankiewic z 
Auditor I Accountant I 
292-2577 292-1207 

"'"" .. I Mo('"'~ I Rn~" ~cl .,o11.c, C "'· ,f . I . Site Operaticfns I -Chief 
Tony Farro 

Chief . Env. Evaluation Site Management 
& Risk Assessment 292-9746 

292-1217 
I I I 

I 

Site Safety Contractor George King Lenard Romino 
Officer Procurement Section Chief Section Chief 

Site Mgnt_. Teams Site Mgnt. Teams 

I I I 

Joe Goliszewski Scott Santora Richard Katz I . 
Section Chief Section Chief Section CMef Construction Waste 
Investigations & Quality Assurance Env. Eval. & Systems Analysis Control Treatment 
Env. Analysis & Tech. Services Risk Assessment 

292:--6650 292-1208 
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Director Kathy Geiger . 
Actin!J Chfof 

292-9120 Administrative Services 
904-3110 

Lee Pereira 
Robin O'Malley Deputy Of rector -

Staff Ass' t Executive Assistant 
984-3122 292-9120 984-1268 

I 
I . r D Jlr:I C. {jc r Ju. U, -t Z,. 

Michael DeBonis Joseph Rogalski Edward Londres 
Assistant Director Assistant Director Assistant Director Administrator 
Planning & Resource Field Operations Engineering Permits Hazardous Site 

Recovery Compliance & Enf. and Licensing Mitigation Administration 
292-8879 984-3697 984-4077 292-1493 

I 

~ t,,; r. I,~ I 
~,Cf. I ~-c. ... T I 

! .. Mary Sheil Bart Carhart Walt Burshtin Tony Cavalier Frank Coolick John Vernam 
Chief Chief Chief Chief Chief Chief Assistant 

Classif. Office of Solid Waste Solid Waste Eng. Disclosure Stmt. Haz. Waste Eng. 1- Director 
& Manifest Recycling Planning Review & Permits Review & Permits Review & Permits 292-1213 
292-8341 201-648-6295 292-7422 292-7019 & License Issue. 292-9880 

. 292-9879 

I I I I I 

Ron Corcory Dave Shotwell 
,>,. r., ,,.,,., Mf!r,, !lo ,_ Tony Farro Ro."' 

~~.,.W\~ Chief Chief Chief Chief 
(. "' C: ( Field Operations Compliance and Env. Evaluation-& Site Mgnt. Site 

984-3694 Enforcement Risk Assessment 292-9746 Operations 
292-3868 292-1217 '111'1-~-, 1 3 
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A Guide Through the 
Department of Environmental Protection 

Thomas H. Kean, Governor Robert E. Hughey, Commissioner 
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6tatr of Nrm Jnsrg 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

OFFICE OF REGULATORY SERVICES 
. CN 402 
TRENTON, N,J. 08625 

609 • 292 • 2906 

"'":"~E'IVEO 

JUL 141983 

MICHAEL F. CATANIA 
DIRECTOR 

HERBERT P. BENNETT 
KEITH A, ONSDORFF 
ASSISTANT DIRECTORS 

Mr. William Hyatt 
Pitney, Hardin, Kipp & Szuch 
163 Madison Avenue 
Morristown, NJ 07960 

Dear Mr. Hyatt: 

July, 12,. 1983 

I am writing to confirm our telephone conversation pf 
this morning concerning the movement of hexachlorophene from 
the Givaudan facility· in Clifton, New Jer.sey. The prohibition 
on this movement contained in paragraph two of the Administrative 
Order dated June. 17, 1983 is hereby revised as outlined below. 

It is my understanding that G.ivaudan has conducted dioxin 
analysis·on a substantial.portion of the finished product 
hexachlorophene p.resently stored at the facility. This analysis, 
which was conducted by a laboratory certified by USEPA for 
dioxin analysis, has indicated no dioxin contamination of this 
product at the one part per billion detection level. Based upon 
these results, Givaudan is hereby authorized to move all 
hexachlorophene not located in buildings 52 through 65 for 
which the above dioxin analysis has been received. This authori
zation is, however, subject to any further requirement which the 
Food and Drug Administration may impo.se on the movement of this 
product. · 

As further analytical data becomes available and is transmitted 
to this Department concerning the remainder of the finished product 
hexachlorophene stored on site, the above procedure shali be 
utilized to determine whether that product be moved off site. 

An additional condition for the movement of hexachlorophene 
from the Givaudan facility is that Givaudan .must notify this 
Department and the Food and Dr~g Administration of the destination 
and purchaser of these shipments. 

. New Jersey is an Equal Opportunity Employer 
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Please do not hestitate to contact me if you have any 
questions concerning the above. 

dm 
cc: Commissioner Robert E. Hughey 

Director Thomas Burke · 
Administrator Marwan Sadat 
Dr. Bill Parkin, DOH 
Len Fantasia, FDA 

Sincerely, 

~~~ 
Micliael F. Catania 
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GIVAUDAN CORPORATION 

Mr. David A. Marlow R-14 
NIOSH 
Industrial Hygienist 
Industrywide Studies Branch 
Div. of surveillance, Hazard 

Evaluations & Field Studies 
4676 Columbia Parkway 
Cincinnati, Ohio 45226 

Dear Mr. Marlow: 

August 17, 1984 

125 Delawanna Avenue 
Clifton. New Jersey 07014 
Phone: (201) 546·8000 
Cable: Glvaudanco, Clifton 
Telex: 138901 

In response to Dr. Fingerhut 1 s letter of 
February 8, 1984, we are submitting the attached in
formation. 

Please contact us if you have any questions 
concerning this submission. 

MM/dj 
Attachment 

Sincerely, 

GIVAUDAN CORPORATION 
·-
,A )p1a~ 
M. Manowitz, PhD. 
Vice President-R&D 
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Response - Fingerhut letter, February 8, 1984 

l. 

A. Hexachlorophene (HCP) was manufactured by the Givaudan 

Corporation from 1947 to 1984. During 1984, production of 

this product was terminated. The approximate quantities of 

HCP produced per year were as indicated on Table I. 

B. 2,4,5-Trichlorophenol (TCP) was manufactured by the Giv
audan Corporation during the years 1948 and 1949. Approxi

mately 300,000 pounds of TCP were produced for on-site con
sumption during this period. 

C. Givaudan has~ manufactured 2,4,5-trichlorophenoxy ace

tic acid and/or its esters, amines'and/or salts. 

2. 

A. Hexachlorophene Process 
Ethylene dichloride (ED), pure 2,4,S~trichlorophenol and 

oleum 20% are charged into a glass lined reactor and heated to 
0 . 

68 c. Paraformaldehyde is added over a period of 1-1/2 hrs 
0 

maintaining the terrperature between 72-76 C. The condensation 

of trichlorophenol and paraformaldehyde in sulfuric acid re-
sults in the formation of hexachlorophene tHCP). The.batch 

is r~fluxed and then allowed to settle and the sulfuric acid 

drained away. The HCP and ED are refluxed with filtrol and 
filtered. The ED is stripped off by steam, t~e remaining HCP 

is steamed for several hours, cooled, filtered and dried at 
0 

about 110 c. Sulfuric acid and filtrol are waste products 
from this process. Ethylene dichloride is recycled. 

B. 2,4,5-Trichlorophenol Pro9ess 
Givaudan believes that the 2,4,5-trichlorophenol in 1948-

1949 was manufactured by the alkaline hydrolysis of 1,2,4,5- . 
tetrachlorobenzene with caustic soda dissolved in ethylene gly
col. After reaction, a batch was neutralized with muriatic 
acid and the sodium chloride precipitate was removed by fil
tration. The filtrate was diluted with water and the TCP ex-
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Table 1 

G-11 (HEXACHLOROPHENE) PRODUCTION 

YEAR POUNDS(xl03 ) YEAR POUNDS(xl03 ) ~ POUNDS(x 103 ) 

1947 42 1960 1,000 1973 150 

1948 100 1961 1,000 1974 200 

1949 500 1962 1,500 1975 100 

l:950 500-1,000 1963 1,500 1976 500 

1951 1,000 1964 2,000 1977 500 

1952 500-1,000 1965 2,500 1978 100-500 

1953 1,000 1966 2,000-2,500 1979 100-500 

1954 1,000 1967 2,000-2,500 1980 100-500 

1955 1,500 1968 3~000 1981 100-500 

1956 1,soo-2,000 1969 3,000-3,500 1982 100 

1957 1,000 1970 3,000 1983 100-500 

1958 500 1971 3,000-3,500 1984 17 

1959 500-1,000 1972 1,000 



tracted with benzene. The benzene extract was washed with water 

and the benzene removed by distillation. The crude TCP was dis

tilled in a high vacuum still. Ethylene glycol was recovered by 

fractionation and reuse.d in the process. 

3. 

Responsibilities and duties of those workers involved in the 

processes described in question 2 and how these duties and re

sponsibilities are performed follow. 

A. HCP Operator Duties 
Reactor Operator Duties/Direct Duties 

l. Charge Reactor 

a. ED via meter 

b. TCP from containers to melt tank to reactor 
c. Oleum 20% via weigh tank 

2. Charge reactor feed hopper with pre-weighed parafor
maldehyde (PFA) 

3. Reaction: 
a. Feed PFA to reaction, control temperature 

b. Reflux reaction mass 

c. Pump finished batch to 1st Settler (Settling 
vessel) containing ED extracts 

4. Separate off spent acid layer via pump to 2nd Settler 

(Extractor) 

5. Pump batch to treatment tank (Decolorizer) 
6. Extract spent acid layer with fresh ED (3x). Pump ex

tracts to 1st settler or storage tank 
7. Pump extracted acid layer to solvent recovery still and 

distill off ED solvent under vacuum 
8. Pump solvent free spent acid to sewer or storage tank 

for reprocessing . 

2) 
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Sparkler Filter Operator/Steam Still Direct Duties 

l. Charge treatment tank {decolorizer) batch 

a. Filtrol {Bentonite clay) from bags via hopper 
b. Super Ce-1 (Diatomaceous Earth) via hopper 

c. HCP rework via hopper 

d. As required, asbestos/cement fiber via hopper 

2. Reflux batch to decolorize and remove water 

3. Precoat sparkler filter with Super Cel suspended in ED 

4. Filter batch to solution holding tank (feed tank) 

5. Wash filter with ED 

6. Vacuum dry filter 

7. Remove sparkler filter cartridge 

8. Clean filter 

9. Replace clean filter cartridge 

'10. Disassemble sparkler cartridge 

Clean off spent filtrol, reassemble 

11. Feed filtered batch to steam still and steam strip off ED 
and TCP 

1. 

2. 

3. 

4. 
5. 

6. 
7. 

Filterpress/Dryer Operator 
Fill, drop, clean and reassemble filter presses 
Load dryer with wetcake 
Run dryer 
Unload dryer into powder carts for grinding 
Cut and replace defective filter cloths 
Clean out filterpress room trenches of spilled product. 
Filter and dry HCP rework 

3) 
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B. TCP Operator Duties 
Unfortunately there are insufficient records describing 

the TCP operation that took place 35 years ago to provide a val

id description of these duties and responsibilities • 

. 4. 

There have been no major changes in the process described in 

question 2. 

5. 

There have been no major accidents from the process des

cribed in question 2 to the best of our knowledge. 

6. 

See attachment. (Hexachlorophene Process Flow Diagram, 

Drawing No. B-9483). 

7. 

No other chemical processes shared the same equipment used 

in the manufacture of HCP. 

8. 

The following information is provided in response to your 
request for additional documents that are pertinent to the NIOSH 

Dioxin Registry. 

Letter dated June 13, 1983 from Andrew Stofa to Mr. Robert 

Hallock - OSHA - TCDD sampling. 
- Inter-Office Memo dated April 30, 1981 from P. Doucette to 

A. Gerardo - OSHA Inspection 
- Inter-Office Memo dated May 18, 1981 from P. Doucette to P. 

Gross - OSHA Inspection • 
- Letter dated August 13, 1981 from P. Doucette to Mr. A.M. 

Webber, Esq. 
- Inter-Office Memo dated October 5, 1981 from P. Doucette to 

P. Gross - OSHA Inspection 
- Inter-Office Memo dated October 31, 1983 from W. Turetsky to 

Mr. J. Rankin - Unannounced OSHA Visit 

:dj 

4) 
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IN THE MATTER OF 
GIVAUDA.~ CORPORATION 

I . --------.._,'tau"' .·uu•,,u:u,!I 
DEPARTMENT OF E"'VIRONMENTAL PROTECTIO~ 

RICHARDT. DEWUNC, fll.D., P.E. 
COMMISSIONER 

CN •o, 
TRENTON. N.J. D11525 

109 2ll2•2U5 

ADMINISTRATIVE 
CO~SENT ORDER 

TCDD 

The following FINDINGS are made and ORDER is issued pursuant to the 
author1ty vested in the Commissioner of the New Jersey Department of Environmen
tal Protection (hereinafter the "Department") by Executive Order No. 40B (1983), 
siined by Governor Thomas H. Kean on June 17, 1983, N.J.S.A. App. A:9-4S, 
N.J.S,A. 13:tD-1 !! !!!:., the Solid Vaste Management Act, N.J.S.A, 13:lE-l !! 
!!!:.• the Water Pollution·control Act, H.J.S.A. 58:lOA-1 !! seg. 1 and the Spill 
Compensation and Control Act, H.J.S.A. 58:10-23.11 !! seg. 

FINDINGS 

1. Givaudan Corporation (hereinafter "Givaudan") ovns and operates an 
office, manufacturing, packaging, storage, ship11ent and research complex on 31.43 
acre~ on Delavanna Avenue, Clifton, Nev Jeraey (hereinafter "the Givaudan Plant") 
vhich currently has approximately 685 employees ad has been assessed by Clifton 
for 1984 real estate tax purposes at $9,597,700. The Civaudan Plant includes a 
chemical manufacturing facility located to the south of Delavanna Avenue, at 12S 
Delawanna Avenue (Block 73•3, Lot 2) (hereinafter "the Site"). 

2. Givaudan manufactures a variety of ar01Datic chemicals at the Site 
and, until on or about April, 1984, manufactured hexachlorophene, an antibacteri· 
al agent used in hospitals, ·at the Site using, as a rav material, 
2,4,S-Trichlorophenol (hereinafter "TCP") which vas pre-purified. During 1947 
and 1948, Givaudan also manufactured TCP at the Site. 

3. On June 3, 1983, Givaudan agreed, at the request of the Depart• 
ment, to conduct a sampling program designed to ascertain the presence or absence 
of 2,3,7,8-Tetrachlorodibenzo- p-diaxin (hereinafter "TCDD") in or on the soils, 
waters, equipment and/or structures at the Site. 

4. Between June 12 and 17, 1"983 Givaudan conducted the sampling 
program described in paragraph 3, under the supervision of the Department. 

S. On June 17, 1983, vbeo the results of analyses of the 22 samples 
taken during the sampling prograz described 1n paragraph 3 became known to 

· Givaudan, Givaudan reported to the Department that the analyses ~f 15 out of 22 
samples taken indicated the presence of TCDD in detectable concentrations. Of 

!.--......-----------------------------------------
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those U samples• 6 showed concentrations of less than 1 ppb. 8 showed concen~ 
uadons of between l ppb and 7 ppb, and -one shoved a TCDD concentration in 
excess of 7 ppb. All samples whose analysis indicated the pre~ence of TCDD in 
concentrations over 1.0 ppb vere taken in the area of the Site where hexachloro
phene had been manufactured (hereinafter, the "Conta11inated Process Area"). 

6. On June 17, 1983, the Governor issued Executive Order No. 40B, 
extending the coverage of Executive Order No. 40 to the Site, and the Department 
issued Administrative Order No. EO 40B-l (hereinafter, "the Administrative 
Order")• vhich directed, among other things, (a) that the area 1,,-here TQ>D contam-
ination 1n concentrations equal to or 1n excess of 1.0 ppb had been found to be 
secured and cove-red vith a tarpaulin, (b) that bexachlorophene manufacturing 
temporarily cease, (c) that there be no movement of waste materials or hexachlo
rophene from the Site without the permission of the ·Department, (d) that addi
tional samples be taken on and off the Site to detendne the presence or absence 
of TCDD contamination, (e) that demolition and construction operations on the 
Site temporarily cease and (f) that Givaudau supply the Co111111issioner of Health 
with certain information so that an appropriate health screening of Givaudan' s 
employees could be conducted. 

7. On June 18, 1983, a Field Investigation Team of the United States 
Envi?'oa111ental PTotection Agency (hereinafter "EPA") conducted a sampling progTam 
in the area surrounding the Site. No TCDD vas detected in any of the samples 
taken during this sampling program. 

8. On June 18 and 25, 1983, Givaudan, under the supervision of the 
Departm~nt, conducted TCDD sampling at the Site. Of the 41 samples taken, 2S 
shoved TCDD contamination in detectable concentraticma. Of those 2S samples, 13 
showed TCDD concentrations of less than 1 ppb, 11 shoved TCDD concentrations of 
betveen l ppb and 7 ppb, and only 1 sample bad TCDD present in excess of 7 ppb. 

9. On July 9, 1983, Givauclan, under the supervision of the Depart• 
ment, conducted a TCDD sampling progrB111 including sweep and vipe sampling of the 
interiors of buildings on portions of the Site where hexachlorophene or TCP vere_ 
being or bad been 11a11ufactured. Of tbe 31 samples analyzed, TCDD was present 1n 
detectable concentrations in 20 samples. Of those 20 samples, 9 chip samples 
showed TCDD concentrations of less than l ppb, 4 showed TCDD concentrations of 
between l ppb and 7 ppb, one chip sample bad TCDD present in excess of 7 ppb (in 
Building 54 vhere TCP is believed to have been manufactured over 35 years ago). 
and 6 wipe samples shoved 'l'CDD concentrations of between 1 and 7 aanograms per 
square foot. 

10. Between July 1 and September 30, 1983, the Department of Health 
conducted health acreenings of Givaoden's employees and found no indications of 
adverse health effects from auy exposure those employees might have had to TCDD 
contamination. 

11. On Jul:, 26, 1983 • Givaudan provided the Department with detailed 
infol"!l'&tiou regarding (a) the history of . chemical production proce11ses at the 
Site. including the production of TCP and bexacbloropbene, (b) the history of 
operations at the Site, including by predecessor ovners or operators, (c) a 
summary of the solid and hazardous vaste and waste vater disposal practices and 
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facilities of Givaudan, ·(d) the identification of all suppliers of TCP l\•er used 
or stored at the Site, (e) a summ~ry of analytical tests performed to determine 
the presence· or absence of TCDD contamination in TCP produced at the facility or 
purchased from other sources, (f) a summary of analytical. testing for TCDD 
contamination in hexachlorophene rroduced by Givaudan, and (g) a su1111r,ary of 
demolition activities vhlch had occurred at the Site, including a description of 
activities formerly conducted in demolished buildings and related infonnation. 

J2. On August 5, 1983, th, Depar'tment requested Givaudan to submit an 
occupational hygiene plan to the ~epartment of Health ta prevent or minimize TCDD 
emissions from the hexachlorophene process buildin1s and on August 15, 1983, 
Givaudan submitted such a plan to the Department of Health. 

13. On August 11, 1983, Givaudan. under the supervision of the Depart-
1Dent, resampled Buildings SS • 59 and 60 for 'tCDD contamination. All samples 
analyzed had less than 1 ppb of TCDD. 

14. On August 18. 1983, Givaudan was authorized by the Department to 
resume bexachlorophene production under certaiu conditions and Givaudan resumed 
hexachlorophene production in accordance vith those conditions. 

1S. On September 8, 1983, EPA conducted additional off-site perimeter 
sampling for TCDD contalDination, No TCDD contalDination was detected. 

16. On September 12. 1983, Givaudan, with the approval of the Depart
ment, conducted (a) a biased, systematic sampling program in the area of the Site 
around the storm vacer lagoon. and (b) a random· sampling program around the 
remainder of the Site. The purpose of the random sampling program vas to divide 
the areas of the Site other than the Contaminated Process Area into non-process 
areas vhich were to be considered contaminated by TCDD (hereinafter the "Contami
nated Non-Process Area") and process and non-process areas which were to be 
considered not contaminated by TCDD (hereinafter the 11Non•Contaminated Area"). 

17. On September 19, October 17 and December 1, 1983. Givaudan, under 
the supervision of the Department, conducted a resmapling program for TCDD 
contamination in Buildings SB. 59 and 60 • .All samples nal1zed had less than 1 
ppb of TCDD. 

18. On Karch 16, 1984, Givaudan submitted to the Department a proposed 
"TCDD Remedial Action Plan", prepared by Environmental Resources Management, Inc. 
(hereinafter "ERM") detailing measures 'Givaudan proposed to take to prevent human 
and environnental exposure to on-Site soils contaminated with TCDD in the Contn
inated Process Area and the tontam!nated Non-Process Area. 

19. On April 16, 1984 • Givaudan and the Depai:tment met to discuss 
Givaudans's "TCDD Remedial Action Plan" and Givaudan requested relief from the 
Administrative Order so that construction could begin on a modern, environmental• 
ly sound chemical process sewer system at the· Site. On Ka11, 1984, the Depart
me11t submitted written comments to Givaudan an its proposed "TCDD Remedial Action 
Plan". 
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20. On May 1, 1984, the Departmerit approved Givaudan'& rec011111endat1on 
of a phased approach to conducting an investigation of the Site for TCDD 
contamination in which Phase t would address the Contaminated Process Area and 
Phase Il would address the Contaminated Non-Process Area. 

21. On May 31, 1984, Givaudan submitted to the Department a revised 
"Site Investigation Plan" ia response to the Department's comments on Givaudan's 
"TCDD Remedial Action Plan". Included in Givaudan' 11 "Site Investigation Plan" 
vas a detailed plan for the taking of samples to determine the presence or 
absence of TCDD along the route of the planned chemical process sewer, located 
entirely outside the Contaminated PTocess and Contaminated Non•PTocess Areas. 

22. On or about June 29, 1984, the Department approved those portions 
of the "Site Investigation Plan" which contained a plan for ~a111pling to determine 
the presence or absence of TCDD (a) along the route of the planned chemical 
process aewer, all of which was outside the Contaminated Process and Contaminated 
Non-Process Areas, and (b) :ln the Contaminated PTocess and Contaminated 
Non-Process Areas. 

23. Between July 17 and 30, 1984, the sampling program described in 
the preceding paragraph vas executed under the supervision of the Department. At 
the request of the Department, ap11t samples were taken and analyzed, at 
Givaudan'& expense, at a separate, Department-approved laboratory to aasure the 
accuracy of the sampling results. No TCDD contamination vas detected in the 
samples taken along the route of the planned chemical process sever. Of the 41 
samples taken in the Contaminated Process Area, all but 1 sample bad less than 1 
ppb of TCDD contamination. The remaining sample bad less than 6 ppb of TCDD 
contamination. Of the 83 samples taken in the Contnainated Non-Process Area, all 
but 10 had less than 7 ppb of TCDD contamination. At the request of the Depart
ment, Givaudan took 3 additional samples at the site of a filled-in fomer trench 
vhicb vas visible in an aerial photograph taken 1n 19S0. No TCDD contamination 
vas detected. 

24. · On August 17, 1984, the Department granted Givaudan permission, 
subject to certain conditions, to construct the nev planned cbaica~ process 
sever. 

2.5. On September 24, 1984, Givaudaa requested that the Department 
grant relief from the Administrative Order eo that Givaudan could initiate 
certain specific construction activities outside the Contaminated Process and 
Contaminated Ron-Process Areas, including (a) re1110Val of a number of storage 
tanks, (b) construction of a 14-foot diameter concrete pad, and (c) construction 
of a gravel roadway. On December S, 1984, the Department granted pendssion to 
Givaudan to proceed vitb removal of the storage tanks and construction of the 
14-foot diameter concrete pad, but required Givaudan to conduct additional 
sampling along the route of the proposed roadway before commencing construction. 

26. On December 13, 1984, Givaudan requested relief from the Depart
ment from the Administrative Order so that certain ~urbing could be removed and 
tbe entrance to the Site fr011 Delavanna Avenue could be enlarged and a security 
fence constructed at the entrance. On January 16, 198S, the Department aranted 
Givaudan permission to proceed with the construction at the entrance to the Site. 
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27. On February 8, 1985, Givaudan requested relief from the Department 
from the Administrative Order so that additional construction projects outside 

· the Contaminated Process and Contaminated Non-Process Areas could be commenced, 
including (a) demolition of tvo buildings located at the north end of the Site, 
and (b) construction.of footings for a series of overhead pipe supports designed 
to service the renovated Site. 

28. On May 17, 1985, the Department granted Givaudan penaission for 
the construction of footings for a series of overhead pipe supports desiped to 
service the renovated Site and approved Givaudan' s proposed sampling plan to 
determine the presence or absence of TCDD contamfnation in buildings throughout 
the Non-Contaminated Area. The Department a1reed that the Site is released from 
the restrictions of the Administrative Order with the exceptions of (a) the 
Contaminated Process Area and the Contaminated Non-Process Area, and (b) build• 
ings located in the Non-COntaminated Area, which will be released from the 
restrictions of the Administrative Order upon successful completion of the 
sampling program and the finding that there has been no migration of TCDD contam
ination outside the Contaminated Process and Non-Process Areas. 

29. On June lS, 1985, Givaudan, vith the approval and under the 
supervision of the Department, conducted a chip sampling prograa at and around 
Building Nos. 44, 46/47, 51, 68, 68A and the Paver Station Vall at the Site to 
determine whether there bad been any migration of TCDD outside th• defined 
boundaries of the Contaminated Process and tfcm-Pracess Areas. 

30. Daring the course of the TCDD sampling program conducted by 
Givaudan and EPA through July 30, 1985, a total of 402 aamplea vere analyzed for 
TCDD contamination. All samples analyzed as having T~D contamination in concen• 
trations of 1 ppb or more vere located in the Contamlna~ed Process or Contaminat
ed Non-Process Areas. 26 S&11ples were taken and analyzed by IPA in the area 
surrounding the Site, all of which were analyzed as containing no TCDD contami
nation In- concentrations of l ppb or more. 329 enples vere taken and analyzed 
by Givaudan outside the buildings located an the Site, 2SS of vbich were analyzed 
as containing no TCDD cont:am1nation in concentrations of I ppb or more. 51 of 
which vere analyzed as having TCDD contamination in concentrations·betveen 1 ppb 
and 7 ppb, and 23 of which were analyzed as having TCDD contamination in excess 
of 7 ppb. 47 umples vere taken and analyzed at various locations inside the 
buildings located on Che Site, 6 of which vere.analyzed as having TCDD contami• 
nation in concentrations of I aanograa per square foot or more (none of which 
vere analyzed as having TCDD contamination in concentrations in excess of 7 
nanograms per square foot) and 41 of which vere analyzed as having no TCDD 
contamination in concentrations of 1 nanagram per square foot or less. 

31. Pursuant to Nev Jersey ~ollutant Discharge Ellmination ·System 
Permit Ha. HJ-0099414, effective October l, 1982, Givaudan bas discharged indus• 
trial vaste vater into the facilities of the Passaic Valley Sewerage Authority 
and has analyzed.that waste vater discharge for TCDD contamination on a monthly 

• basis at a detection level at or below 1 ppb. Ro TCDD contamination has been 
detected in any of the industrial waste water discharge fr011 the Site. 
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32. A~ a result of the 1nvest1iat1on conducted by Givaudan under the 
supervision of the Department. in conjunction with EPA and the Department of 
Health, to deteTIDine the location and extent of TCDD contamination and the 
effect, if any, upon employees of Givaudan and other persons of possible exposure 
to that contamination, (a) the location and extent of TCDD contamination in the 
Contaminated Process Area has beea delineated, (b) the delineation of TCDD 
contamination in the Contaminated Non-Process Area remaius to be completed, (c) 
the Non-Contaminated Areas have been determined to have less than 1 ppb of TCDD 
contamination, (d) at this time there is no evidence that TCDD contamination has 
miguted off the Site. and (e) at this time there 1s no evidence that Givaudan 
employees or other persons have suffered adverse health effects from exposure to 
the TCDD contamination found on the Site. 

33. Based on current available literature, scientists from the Center 
for Environmental Health of the Centers for Disease Control of the Un!ted States 
Public Health Service (hereinafter, "CDC") and from the United States Department 
of Agriculture have concluded that: (a) 1 ppb of TCDD :1n residential soil is a 
reaso~able level at vhicb to begin consideration of action to limit human. expo
sure to contaminated soil; (b) environmental situations may vary widely, and 
whether a particular level of TCDD contamination in soil should give rise to 
concern has to be evaluated on a case-by-case basts. 

34. Since the level of human exposure can be expected to be lower in 
non-residential areas and since other measures may be employed to restrict access 
and human exposure thereby controlled, the CDC and the Department· have deter• 
mined: (a) that soil in industrial areas contaminated with concentrations of 7 
ppb or greater of TCDD should be removed and properly disposed unless re11oval of 
contaminated soil is not feasible; and (b) that vhen soil contaminated with 
concentrations of less than 7.ppb, but ireater than 1 ppb, are to remain at the 
site, the area shall be capped, a regular monitoring program implemented, and 
permanent land use controls imposed. · 

35. Concurrently vitb the issuance of this Administrative Consent 
Order, the Depa-rtment baa also issued, vitb the consent of Givaudan, another 
administrative consent order, eatitled "In the Matter of Givaudan Corporation -
Administrative Consent Order Ground Water" (hereinafter, the "Ground Vater 
Consent Order"), covering the investigation, delineation and remediation of 
ground water contamination, if any, at and/or originating from th~ Site. 

m!! 
NOW, THEREFORE, IT IS HEREBY ORDERED AND AGREED THAT: 

1. 

Physical Condition of the Site 

36. Givaudan ·shall continue to maintaiu all areas of the Site where 
analytical results have :indicated the presence of TCDD contamination in concen
trations of 1 ppb or more in a closed and secured condition, -with physical access 
thereto restricted. All such areas shall be covered by a penaeable ground cover 
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installed by a contractor approved by representatives of th~ Dtpartment and EPA 
· in such manner and location as may be directed by those repre~entatives. 

37. Givaudan shall not engage in 'any demolition. excavation. movement 
or disturbance of soil. or placing, movement or removal of con~truction materials 
or construction equipment in the Contaminated Process and Non-Process Areas 
without prior vritten permission from the Department. 

II 

Delineation of TCDD Contamination 
In the Contaminated Non-Process Area 

. 38. Within thirty (30) days after the effective dr.te of this Adminis~ 
trative Consent Order, Givaudan shall submit to the Department for its reviev and 
approval, a detailed draft TCDD field sampling plan (hereinafter, the "FSP") to 
complete the delineation of TCDD contamination in the Contaminated Non-Process 
Area. 

39. Vithin fifteen (15) days after receipt of the Department's written 
comments on the draft FSP. Givaudan shall modify the draft FSP as necessary to 
conform to the Depanaent 's comments and shall submit the 111odif ied FSP to the 
Department for its approval. 

40. Within ninety (90) days after receiving the Department's written 
approval of the modified FSP. Givaudan shall conduct and complete the work 
described in the modified FSP ad shall eubait to the Department for its review 
and approval, a draft TCDD investigation report (hereinaftert the "Investigation 
Report") detailing the renlta, recommendations and all analytical data, devel
oped in implementing the FSP. 

41. Within fifteen (1S) days after receipt of the Department's written 
comments on the Investigation Report, Givaudan shall 110dif7 the lnveat::lgation 
Report as necessary to conform to the Department's cD111Dents and shall submit the 
modified Investigation Report to the Department for its approval• or shall 
initiate such additional investiptions aa may be found neces~ary by the Depart
ment, in accordance with a schedule to be established by the Department. 

III. 

Feasibility Study of TCDD Contamination in the 
Contaminated Process and Contaminated Non-Process Areas 

42. Vi thin ~hirty (30) days af tar the approval by the Department of 
the Investigation Report. Givaudan shall submit to the Department for its review 
and approval, a draft work plan to conduct.a feasibility study of remedial action 
alternatives for TCDD contamination in the Contaminated Process and Contaminated 
Noa-Process Areas fbereinafter, the "TCDD Work Plan"), based on the scope of work 
set forth in Appendix A, which is attached hereto and 111&de a part hereof. 
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43. Within fifteen (1S) days after receipt of the Department's vritten 
comments on the draft TCDD Work Plan, Givaudan shall modify the draft TCDD Work 
Plan as necessary to confon, to the Department's comments and shall submit the 
modified TCDD Work Plan to the Depart1nent for its approval. 

44. Within seventy-five (7S) days after receipt of the Department' 1 
written approval of the modified TCDD Work Plan, Givaudan shall conduct and 
c011plete the vork described in the TCDD Work Plan and shall prepare and submit to 
the Department for its review and approval a draft TCDD feasibility study (here-
inafter. the "Feasibility Study"). · 

4S. Within thirty (30) days after receipt of the Department's written 
comments on the draft Feasibility Study, Givaudan shall modify the draft Feasi
bi°tity Study as nece11aey to conform to the Department• s c0111Dents and shall 
submit the modified Feasibility Study to the Department for public hearing and 
approval. 

46. At such time and place as the Department may establish, and upon 
reasonable notice to Givaudan, the Department shall conduct a public·bearing with 
respect to the Feasibility Study. After taking into consideration any comments 
received at the public hearing, the Department, after consultation vitb Givaudan. 
shall select a remedial action altemative for the Site from among the remedial 
action alternatives described in the Feasibility Study. 

IV 

The Remedial Action Plan For tbe Conta111inated 
Process and Contaminated Han-Process Areas 

47. Vith:lu sixty (60) days after receipt of the Department's written 
selection of a remedial action altemative for the Site, Givaudan shall submit to 
the Department for its reviev and approval, a detailed draft TCDD remedial action 
plan _(hereinafter, the ''Remedial Action Plan")• including a complete cost esti
mate for the vork to be performed and a detailed schedule to implement the 
selected alternative. 

48. Within thirey (30) days after receipt of the Department's written 
co111111t!nts 011 the draft Remedial Actio11 Plan, Givaudan shall modify the draft 
Remedial Action Han as necessary to conform to the Department'• c0111111ents and 
shall submit the modified Remedial Action Plan to the Department for its 
apprDval. 

49. Upon receipt of the Department's written approval of the Remedial 
Action Plan, Givaudan shall conduct and complete the work described in the 

·Remedial Action Plan in accordance with the approved schedule contained therei~. 

SO. If the results of the Remedial Action Plan indicate that TCIID is' 
migrating into the environment at concentration levels which constitute·a signif
icant risk to public health or the environment (a condition which is not now 
believed to be the case), then within ten (10) days after the discovery of any 
such condition, . Givaudan shall submit to the Department for its reviev and 
approval, a draft amendment to the Remedial Action Plan (hereinafter the 
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"Ra:nedial Action 'Plan Amendment"), including a complete co,;t e111timate and an 
implementation schedule to correct the adverse impacts of the mij!ration and to 
prevent the migration from reoccurring in the future. 

Sl. Withiu ten (10) days after receipt of the ·Department's vritten 
comments on the draft Remedial Action Plan Amendment, Givaudan shall modify the 
draft Remedial Action Plan Amend11lent as necessary to conform to the Department's 
coments and shall submit the modified lemedial Action Plan Amendment to the 
Department for approval. 

S2. Upon receipt of the Department's written approval of the Remedial 
Action Plan Amendment, Givaudan shall conduct and c0111plete the work described in 
the Remedial Action Plan Amendment in accordance with the approved schedule 
contained therein. 

53. Prior to the preparation and implementation of any such Remedial 
Action Plan Amendment, and subject to the approval of the Department, Givaudan 
shall take such interiJD measures as are necessary to control or 111inimize the 
11igration of TCDD contamination into the environment. 

V 

Project Coordination 

54. All documents required by the terms of this Adminifitrative Consent 
Order to be submitted by Glvaudau ta the Department. and all ccn::111ents or approv
als to be provided by the Department to Givaudan pursuant to the terms of this 
Administrative Consent Orcler, as vell as all non-routine correspondence, includ
ing conespondence relating to t!!5! ujeure issues. shall be sent by certified 
mail, return receipt requested, or shall be hand delivered and duly receipted by 
the recipient. 

55. All correspondence, reports, work plans ~nd other writings sub11f~
ted to the Department by Givaudan with respect to this Administrative Consent 
Order shall be sent, unless otherwise instructed by the Department, to: 

!: Karen Jentb. Chief 
Ii Bu-reau of Case Management 

I
I!! Divia101l of Hazardous Waste Ma11agement 

CN 028 
I: Trenton, lev Jersey 08625 
. 
: 56. Written communications from the Department to Givaudan with 
l respect to this Administrative Consent Order shall be sent to: 

-1 
I' 

ji l>r. B. A. Brandman 
i! Vice-President-Manufacturing ,. 
I, Givaudan Corporatiou 
I• 
i! 12S Delavanna Avenue 
I: Clifton, Nev Jersey 07014 
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A copy of all such Vl'itten communications shall be sent to: 

Willin H. Hyatt,.Jr., Esq. 
Pitney, Hardin, Kipp• Szuch 

163 Madison Avenue 
CN 1945 

Morristown, New Jersey 07960-1945 

57. Within seven (7) days after the effective date of thia Administra
tive Consent Order, Givaudan shall provide the Department with the name, title, 
address and telephone 111111ber of its designated Facility Coordinator, who shall be 
responsible for oversight on behalf of _Givaudan of the tmplaentation of this 
Administrative Consent Order, including all activities required herein. Givaudan 
shall have the right to change its Facility Coordina~or at any tin, provided 
Givaudan shall notify the Department in writing at least five (5) working days 
prior to any such change. If such advance notice is not feasible, notice shall 
be given to the Department by the best means and as far ill advance as possible 
under the circumstances. 

58. Givaudan •hall allow the Department and its authorized representa
tives access to the Site at all times for the purpose of monitorJng compliance 
with the terms of this Administrative Consent Order. 

VI 

Financial Kegutraents 

A. Insurance 

59. Gi'laudan shall use ita beat efforts to aecure and matntaill ill 
force during the pendency of this Administrative Consent Order, a comprehensive 
general liability insurance policy witb coverage as broad aa the ataudard cover
age fona currently :l1l use ill the State of Nev Jer1ey vbich aha11 not be circma-
1c~ed by the endorsements limiting the breadth of coverage. The policy shall 
include Bil endors1111mt (broad form) for contractual liability, an endoraement for 
campleted operatioaa liability, an endorsement of Broad Form Property Damage 
Coverage and an adorsemenc for independent contractors coverage. Givaudan shall 
uae its best efforts to have its underwriter(•) add and •inta:ln the State of Rev 
Jersey as an additional insured through coapletion. of the Remedial Action Plan to 
be implemented pursuant co cbia Adlainiatrative Consent Order. The policy shall 
be specifically endorsed to eliminate any exclusions for explaaion, collapse aad 
underground hazards (s,c,a). Limits of liability shall be ut le88 than Six 
llilltcm Dollars ('6,000,000.00) per occurrence ad annual aggreaate for bodily 
injury and for property clamage combined. · 

60. If Givaudan is able to obtain the insurance policy described ill 
paragraph 59 above, as soon thereafter as that insurance policy described in the 
preceding paragraph can be obtained by Givaudan, Givaudan shall provide the 
Depanment with a current certificate of Insurance certifying coverage. The 
certificate shall contain a provision that the insurance shall ut be cancelled 
for any reason acept after thiny (30) days written notice to the Deparment. 
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61. If Givaudan is not able to obtain or maintain the insurance policy 
described in paragraph 59 above, Givaudan shall indemnify the State to the same 
extent that the insurance coverage would hav• provided the State as an additional 
insured. 

B. Financial Assurance 

62. Vithin thirty (30) days after the effective date of this Adminia
trative Consent Order, Givaudan shall obtain and provide to the Department an 
irrevocable, conditional letter of credit in the ao1111t of One MUU.an Dollars 
($1,000,000) (hereinafter, the ni.etter of Credit") to secure performance of all 
its obligations under tbia Adld,nistrative Consent Order and under the Ground 
Water· Consent Order. ?he Letter of Credit 1hall be issued by a Nev Jersey baa 
or financial institution, or by such other bank or financial institution u shall 
be approved by the Depart11ent. Subject to the provisidns of paragraph 64 and 65 
of thi& Administrative Conaant Order. Givaudan shall maintain the Letter of 
Credit continuously ill full force and effect until the requirements of this 
Administrative Consent Order and the Ground Vater Consent Order have been 
campleted. 

63. The mount of the Letter of Credit bas been detemined by estimat
ing the costs of implementi11g the requirements of this Administrative Consent 
Order and the requirements of the Ground Water Consent Order. 

64. Tbe Letter of Credit shall be conditioned tut ill the event the 
Departullt determines that Givaudan has failed to perform any of its obligationa 
under this Administrative Consent Order or the GrOUDd Vater Ccmaeat Order, the 
Departmnt may drav on the Letter of Credit; provided, bovever, that before any 
such draw can be ude, t~e Department shall notify Givaudan in writing of the 
obliaatian(s) vitb which Givaudan baa failed to c011ply, and Givau~ shall have a 
reasonable time, aot to exceed thirty (30) days, to perform uq nch 
abligatian(s). 

65. If the cnbtned estimated coats of implementf.ag the Remedial 
Action Plans described ill tbia Administrative Consent Order nd the Ground Water 
Consent Order at 11111 time aceeda the aaunt of the Letter of Credit, Glvauda 
s11all promptly cauu the amunt of the Letter of Credit to be illcreued so tbat 
the amount of the Letter of Credit is equal to the combined estimated costs of 
1mpleunting the Remedial Action llans described ia this Administrative Cousac 
Order and the Ground Water Coaent Order. 

66. At any tille daring the performance of its obligations hereunder, 
Givaudan may apply to the Depart1Dellt for approval to reduce the &110U11t of the 
Letter of Credit to reflect the remaining estimated combined coats of perfomtng 
iu obligations under this Administrative Consent Order and the Grcnmcl Vater 
Consent Order, or to -nbatitute other financial aaaurance in a fora aad mamaer 
acceptable to the Department. 

67. Givaudan shall increase the amount of tbe Letter of Credit,- or 
other approved financial uaurance, within fifteen (15) days of its receipt of a 
written 110tice from the Department, ·to reflect increases ill the e1tillated cost of 
implementing the approved remedial action alternative. 
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C. Reimbursement of Costs. 

68. Within thirty (30) days after the effective date of this Adminis
trative Consent Order, Givaudan shall iaaue a certified check tD the Department 
in the amount of thirteen thousand One Hundred Sixty-Six Dollars and Thirty-Three 
Cents ($13,166.33). Payment by Civaudaa of this aua shall represent reimburse
ment in full and complete aatiafaction of any claims the Department may have against 
Givaudan for ex,enses incurred up until the effective date of this Administrative 
Consent Order as a result of the Department' a inveatiaation and remediation of 
TCDD contamination at the Civaudan Plant or the Site. 

69. Subject to the limitations and reservations of rights contained 
in this paragraph. Givaudan •BT•es to reimburae the Department for the Department's 
nasonable oversight costs incurred in connection vlth this Administrative Consent 
Order and the Ground Water Coneent Order. by submitting to the Department, Within 
30 days after receipt by Civaudan of an ltaabed accouuting of such costs, a 
certified check, dravn to tbe order of the Treasurer, State of Nev Jersey, in 
the full mount of auch coata. Givaudan agrees to reimburse the Department for 
all such oversight costs up to $100,000.00. the Department reserves its right 
to seek recovery from Givaudan of euch overalgbt coats in exceas of $100,000 and 
Givaudan reserves ite right to conteet it• obligation to reiaburae the Depart1Dent 
for any such oversight coats la exceaa of $100,000.00. 

VII 

Poree HaJeure 

70. If any event occurs vhlcb Givaudan believe, vill or may cause delay 
in the achievemnt of any deadline prescribed by this Administrative Consent Order, 
Givaudan shall notify the Department in vrit1D1 vlthia 1evea (7) days of the delay 
or anticipated delay, as appropriate, referencing tbil pai-agraph and describing 
the anticipated lengtb of the delay, the precise cause or causes of the delay, 
any meaaurea taken or to be taken to mlniai&e the delay and the time required 
to take any such meaeurea to minimize the delay. Givaudan ahall adopt all necessary 
measures to prevent or minimize any such delay. Givaudan'• failure to comply 
vi.th the notice requirements of this paragraph shall render this force ma jeure 
provision void•• to the particular incident involved. 

71. If the Department finds that any delay or anticipated delay has 
been or vtll be cauaed by fire, flood, riot, strike or other circumstances 
reasonably beyond the control of Givaudan, the Departmeat shall extend the time 
for perfonaanc~ hereunder for a period no longer than the delay reaulting from 
such circumstances. If, however, the event cauai111 the delay 1a found by the 
Department not to be beyond the control of Givaudan, fallure to comply with the 
provisions of this Administrative Consent Order •ball not be excused aa provided 
herein and ahall constitute a breach of the requirements of this Adminiatntive 
Consent Order. The burden of proving that ny delay la caused by circumstances 
beyond tbe control of Givaudan and the leagtb of. any such delay attributable to 
those circumstancees shall rest vith Civaudan. Increases ln the coat or expenses 
incurred by Givaudan in fulfilling the requirements of thia Administrative 
Consent Order shall not be a basis for an exteneion of time. A delay by Givaudan 
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in completing an interim requirement of this Administrative Consent Ordu shall 
not automatically extend the time for pe'rformance by Givaudan of the remaining 
requirements of this Administrative Consent Order. 

VIII 
Resenration of Rights 

72. This Administrative Consent Order shall be fully enforceable in 
the Nev Jersey Superior Court upon the filing of a summary action for compliance 
pureuant to Executive Order Ho. 40 (1983) signed by Governor Thomas B. Kean on 
June 2, 1983. N.J.S.A. App. A:9-45. 11.J.S.A. 13: lD-1 !! seq. a the Solid Waste 
Management Act, N.J.S.A. 13:lE-l !! seq., the Water Pollution Control Act, 
N;J.S.A. 58:lOA•l !! seg •• and the Spill Compensation and Control Act, N.J.S.A. 
$8:10-23.11 £1 119. 

73. Thia Administrative Consent Order may be enforced in the same 
manner as an Administrative Order issued by the Department pursuant to these same 
statutory authorities. 

74. Nothing in this Administrative Consent Order shall constitute a 
waiver of any statutory right of the Department pertaining to any of the laws of 
the State of Nev Jersey, should the Department determine that additional remedial 
actions are necessary to protect the public health or the enviromeat. 

7S. Ia conaenctq to this Adlllin:lnrative Consent Order and/or by 
complying vitb :I.ts provistans and requirements, whether directly or through an 
agent or contractor. Givaudan neither admits nor denies the Findings mde herein 
and admita no liability or responsibility to the Department or to any other 
party, entity or person. This Administrative Consent Order shall not constitute 
or be used as evidence of any ad~:lssion of law or fact against Givaudan. 

IX 

General Provisions 

76. Thia Administrative Consent Order shall supersede the Aclminiatra• 
tive Order. 

77. The provision• of this Administrative Consent Order shall be 
b:lndiD& on Gt,,audan, its principals. agents, employees, nccessors, aasigns, 
tenants 1111d an7 trustee in bankruptcy or receiver appointed pursuant to a pro
ceeding in law or equity. 

78. No obligations imposed by this Adllli.n:lstrat:lve Consent O~der (with 
the exception of paragraphs 68 and 69) are intended to constitute a debt, claim, 
penalty or other civil action which should be limited or discharged in a bank
ruptcy procaadins.· All obligations imposed.b7 this Administrative Consent Order 
shall conatitute continuing regulatory obligations imposed pursuant to the police 
povera of tbe State of Rew Jersey, intended to protect the public health and the 
environment. 

·I 

1 
1 
~ 
I 
' I 

' :i 
.i 
I 
~ 
·1 
j 

I 
! 

i h -13- I 
\ I 

!''_; I 1·_......._ ______________________________ ., 

! I 



i· 

l
l. 

. . 

I' 
I' 
I· 
P. 
I• 

~ 

79. Compliance tdth the terms of this Administrative Consent Order 
shall not excuse Givaudan from compliance with any applicable federal and state 
permits. statutes and regulations while carrying out the obligations imposed by 
this Administrative Consent Order. 

80. Givaudan shall 11ake available to the Department all data and · 
1nformat1on1 including raw sampling and monitoring data, generated pursuant to 
this Administrative Consent Order. 

81. Givaudan shall not conscnse any informal advice, guidance, sugges
tions, or comments by the Department , or by persau acting an behalf of the 
Department, as relieving Givaudan of its obligation ta obtain written approval• 
as uy be required herein, unless such advice, pidance, suggestions, or c0111111ents 
by the Department shall be submitted in writing to Givaudan pursuant to paragraph 
54, except for 111:lnor modificati0111 during field activities, including minor 
scheduling adjustments, which Givaudan shall confirm in writing to the 
Department. 

82. No 11odif1cation or waiver of this Ad111in:lst:rat1ve Co11sent Order 
shall be valid except by written amendment to this Administrative Consent Order 
duly executed by Givaudan and the Department. 

83. When this Adlliniatrative Consent Order becomes effective, Givaudan 
waives its risht to a hearing on the utters contained herein, pursuant to 
H.J.S.A. 52:148-1 !! seq. and N.J.S.A. 58:lOA•l !S, aag. 

84. The requirements of this Adaiatacrat1ve Canaent Order shall be 
deemed satisfied upon the receipt by Givaudan of vrtttea notice fr0111 the Depart
ment that Givaudan has demonstrated, to the satisfaction of the Department, that 
all the tems of this Administrative Consent Order have bea ccnapleted. 

es. This Administrative Consent Order shall take effect upon the 
sign•ture of both parties. 

DATE 
s/s/r;-

Witaeas: 

~,4(,'1,··~~ 
GIVAUDAN COR1'01ATION 

DATE J 
/ %J: 
' Gf~ 

Vitaess: 
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A. Obj actives 

APPENDIX A 

FEASIBILITY STUDY 

1. identify and evaluate all potentially viable remedial action 
alternatives for the TCDD contamination on and/or emanating from 
the Site 

2. recommend the remedial action altenative best suited to remove 
all concentrations of TCDD on and/or emanati11g from the Site so 
that the levels remaining folloving removal do not exceed 7 parts 
per b:lll:lon, provided, however, that the recOlDIDend~d remedial 
action alternative shall ensure that the potential for humau 
exposure to, or migration into the environment of TCDD at levels 
of l part per billion. or greater, is eliminated to the maximum 
extent technically practicable; 

3. The Feasibility Study shall propose remedial action alternatives 
for raediation of the TCDD contamination located in the Contami• 
nated Process and Contaminated Non-Process Areas. For 111Bterial 
contaminated with TCDD in concentrations of less than 7 ppb, the 
remedial action alternatives aay include containment of the 
contaminated material in place or elsewhere on the Site, provided 
that any such proposed remedial action alternative (a) precludes 
the likelihood of significant future exposure to tbe contaminated 
material, (b) ensures that erosion vill not eventually uncover the 
·contaminated material and (c) ensures that further use of the Site 
vill be monitored to prevent disturbances of the contaminated 
ucerial which might cause an unacceptable hu111&11 exposure at a 
future date. Unless the exception of the following sentence 
applies, the remedial action alternatives shall provide for the 
removal from the Site and proper disposal of material contaminated 
with TCDD in concentration• of 7 ppb ~r greater. lf the Feasibil• 
'tty Study concludes, and the Department agrees, that the removal 
of material contaminated with TCDD in concentrations of 7 ppb or 
areater from the Site is not practicable. then the draft Feaaibil• 
ity Study shall recommend the remedial action alternative deemed 
best suited to contain the 'l'CDD contamination on•Site in 111cb a 
1111nner that the potential for human contact vith the TCDD contami• 
nation or for migration of the TCDD contamination into the envi• 
ronment is mid vill be eliminated to the maximum extent 
technically practicable. Fur~hermore, if the recommended remedial 
alternative requires concentrations of TCDD greater than 1 ppb to 
remain on site. then the altemative shall include capping, 
regular aonitodna, and the imposition af permanent land use 
controls. 
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B. Identification of Remedial Alternatives 

1. develop altem11tives to incorporate remedial technologies, re
sponse objectives and criteria, and other appropriate considera
tions into a comprehensive, site-specific approach 

2. consider all appropriate remedial alternatives including but not 
limited to on-site remediation, containment, and no-action options 

3. screen all potentially viable remedial action altematives. to 
narrow the list of potential alternatives for further detailed 
analysis, according to the following: 

a. environmental and public health impacts 

b. engineering feasibility and reliability 

c. cost, including operation and maintenance costs 

4. evaluate the limited number of altemative, that remain after the 
initial screening according to the folloVing: 

a. describe appropriate treatment and disposal technologies, as 
vell as any permanent facilities required 

b. specify engineering considerations required to implement the 
al temative (e.g. , treatability study, pilot treatment 
facility• additional atudies needed to proceed vith final 
remedial design) 

c. describe environmental and public health impacts and propose 
methods for ~:ltigatin1 any adverse effects 

d. operation and maintenance/monitoring requirements of the 
completed remedy 

e. off-site disposal needs and transportation plans 

f. temporary storage requirements 

I• requiraeats for health and safety plans during remedial 
tmplnentation (including both on-site and off-site health 
and safety considerations) 

b. describe bov the alternative could he phased into individual 
op.erable units including how various components of the remedy 
could be implemented individually, or in groups resulting 1n 
a functional phase of the overall remedy-

1. describe bow the altemattve could be aepented into areas to 
allow implementation of' differing phases of the alternativ• 
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c. 

j. 

k. 

1. 

a review, provided 'by the Department of any off-site storage, 
treaClllent or disposal facility to ensure compliance with -
applicable hazardous vaste regulatory requirements 

describe vhlch federal. state and local perm.ts vould be 
necessary for each alternative identified and the information 
necessary for the development of each of the permits 

ctu required for implementation, including interim dates of 
significance 

Evaluation of Alternatives 

1. evaluate and present the alternative remedie~ identified in Part I 
above and recommend the most enViromaentally sound alternative(&) 

a. develop a health and enviromoental assessment 

i. evaluate each alternative con~iderfng environmental 
fate. exposure and associated health and environmental 
effects 

11. analyze mitigating adverse effects, and physical or 
legal constraints 

b. develop a detailed cost BW1111ary for each remedial action 
alternative, and for each phase or aegment of the alternative 

i. · present the coat as a present•worth cost 

ii. include total cost of implementins the alternative 
including the annual operation and maintenance costs of 
the alternative for the full duration of the altemative 

c. evaluate each alternative in accordance with the criteria 
established :ln Part A above 

1. apply the evaluation criteria uniformly to each 
alternative 

11. identify a number of remedial alternatives that are 
comparable 

111. identify the aost appropriate alternative, given the 
apecific constraints of the project 

· iv. prepare a trade-off matrix that enables identification 
of nov c0111parable techniques including 

level of cleanup achievable 

- time to achieve cleanup 
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d. 

feasibility 

implementability 

reliability 

ability to minimize adverse impacts durins action 

ability to minimize off-site impacts caused by 
action 

remoteness of activities 

useability of ground vater 

uaeab111ty of surface vater 

- uaeability of site 

recommend the alternative that is the 110st eaviromnentally 
sound resulting fr011 Sections It. C.1.b. and c.1.c. 

1. prepare rationale for rec011111endina the selected altema
tive stating the advantages over other alternatives 
considered 

11. a conceptual design of the recommended alternative 
should be included, providing, as a minillWD, the follow
ing infoniationi . 

- the selected engineering approach vith implementa
ticm schedule 

- any special implementation ~equirementa 

- . appl.tcable desiga criteria 

preliminary site layouts 

estimates of all cost:a, including operation and 
maintenance requirements 

safety plan 
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JANUARY 5 , 191·5 

·:,:.:.~ iii;_ folloTTing communications v,ere read . 

'.~f ~~ !!11 th~ To,mship Engine or, caJ.lini; the attention of the Township Com-
.~::!. ..f:.·: 
uaa · iittee to the fact thltt the trunk sower throngh the Township ·1s nearing 
!!" °'· "~!to 

·.;~~;; :~Q;pletion nnd in oro.or to pro11~rly provide inlete -for the proposed 

r~j~~- ~er system,it is necessary to proceed at once to make preliminary 

~i:it, }ii~s . Accomprinyine the letter is a map showing the inlota provided 

I
r~~,\:~·-·t>he Trunk Sewer ·Commission. You will note that they a:r.e few ;how-

· .. 7.;- ; :tT;er, the Commission has consented to ndcl any ei:tra inlets , in the unoom-
·., ~ .... ;-.~ ( ·t~: . . 
_t~_.:"~ p_l~ted _portion , thnt you . may desire. 

t:-"!{ l~n motion it vms refered to the Road Committ~e. 

~Rtf ~~m Hawkins ,Delafield und Lone;fellow ,Attorneys at LaVI ,stating that as 
! -,--,j, ·'1-:> 
~~ rt:· lK·~ financial mnrket has improved and that severnl r:mnicipalitj.es have 
f: · ·-:~;; ·v . 
. s -J!i; ioia. their bonds for n e;ood pz:ico, thl'ly requested to ·know if the Tovmship 
'· .;'J.". l"i 
:8,:-t'o;. "'mmittee vliehed them to proceed to prepare the neoea~nry forms and or

~-=; 't-:;~,:, i::_ 
' .. ~- ainances for the issue of thri ~~30 ·, 000. 00 municipal ~onda . 

• ~-·-~~.:: .. j;.···. 
1on·;.uo Up.on Diction thP. Clerk was directed to not,i:fy thero to preparo the necesELt:ry ~'/f .,. 
~ ·:/~;; 
,a~~,J ~e.fol lowing resolutions were adopted . 
.. -.~ ... ,,._ ' . ·-

1.'v,aB"' ·BBSOLV.IID; Thnt 'tho application of thfl Mew Jersey Rua Co .for a license to 
. :-;_.,.-_.-~ ~-

' ;as~': :9perate motor _ bns~s ,within thn Tovmship ,be and tho same hereby is eranten 
,-'~i: 1.::• 
ra'P ;, · ~d the Clerk be and he is hereby directed to notify ~nid Company to ap
f: · .. ·~:·: ~,. 

a~i~{ ~~r anu_pay the foP. as provided hy ordinance on or before Friday the 
.: .. {..t-:,) ~ . 
L :ter· th . inst • 

. . ·r:t .!: . 
"~ :,, 

ani~~- .~OLVED; That the Township Tr ensurer pay thl'l salaries o-f the memliers of 
·· ... ~·~· fl 
·. ;t,,-: :the Police Dept .monthly, upon a pay roll, to 'b<i sie;ned by the Chnirrnun of 
·. :;J ~·· ~ . 

ai "_1;~~1 tie To11nship Committee, the Tovrnship Clerk and the Chief of Police • 
. , t · ~ . • 

: 'J;. ~SOLVED; Thnt tho ':'ownshi1> Trene11rer psy the snlaries of the followtng 
·:--;:-~ ~ . .· 

upon: iff1cials, to wit, the Collector of Taxes , ;\ssessor of Taxes , To1mshir> Clerk, : ..... ~· -t· . ' . 
~.easurer,Township Physician , Overseer of the Poor and Janito-r ltl)on a 
~ 
·~nthly pay roll to be sienl'ld by the Chairman of the Tormehip Comnitt ee 

~-d. the ~ h 1 .., T0\7ns ip C erk. 
i}i . 
nt'ereas, by the terms of t,10 certRin contracts e:r.ecnted accordint; to law, 

:~~v;een the Tovmship of Acquo.cks.nonk, in the Connty of Po.aaaic, and certain ,, 

iiher municipalitieli,lying in whole or in part within tho Po.esaio Valley 
1\.'- . . 

~~j1erage District nnd the Passaic Valley SeV7erage Cammi saioners, one of 
.'J 

Jhioh c0ntracta be1r.rs date tho fifteenth day oj: p,;ay , one thousand nine :(; 

·mdred and eleven ,o.nd the other of which St1pi1lementing and confirmine; 
\'! 

lie. same, bear~ clo.te the t,7e11tieth day of September ,one thousc.nd nine .. ' 
nnd eleven, the said Tovmshii: of Aoqnn ckanonk, in thn County of 
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C.lifton ,N. J. ,.JU+1e 6, 1916. 

The regulo.r meeting af the Township. Cor.ur i tteo •. of the Township '?'f Aoq · 

s.nonk r1as held on the above date,a.11 the.Oollllllitteemen :~,ere p.reeent •.. 

The minut,s o-f the previous m~eting · 'i1ere r~d and a.ppnved • . 

' The folloRinr, reports of officials were upon aotion refered to 

Col!lllii t tee. 

Treasurers report,balanoe from last repert $25,~6O,21,rooeipte 

disbursoll!ents ~8761-.62,balane~ $17,286,o~. 

Overoeer of thc-foor report ,Baiance .. fren la.st report 

$8O . OO,totnl $270. 49,disbursements 

~uilding Inspectors report ,permits issued for tl;[e month of May ,191'~. 

nciotmtcd to the sum ef $6~. 00 and he pl, cod tlac htal value of 

ticn at ~30 ,o,;, 
~he Foreman ·o.L ~~a.de, reporte_d that about t;ie lat .. of Ma.y , 1916, tho 

I 
Cemetery Co,caueed to be erected aleng- tha easterly side of 1ake 

Ave. ,a sub~tanoial wire :fen~e ,a portiGn o.f so.id fence b~ine built 

and across the right of way of Cr0oks Ave . ,for· ·a distance 

north of the southerly boundar-1 of s~id Avenue,a dlstance of 

fe~t,ther.ce southerly S:b!JUt 26 fee~ 

Crooks Ave,, thereby eausing an obstruotiou in said Crooks 

th~ Tu,m!lhip of .Acquackanonk without authority frem the Tov,mshi_p 

tee. 

Upon motien it was refered to the Coum.el and Engineer. 

[

A oomrnun1.oation -was read from the Passi.ic Valley Sev1erage 

stating that they were making application ta the Board o:f 

igation for a permi·t authorizing the construction of pipe .... ... 
the l.>assa.io River ,from Yantacav, St. ,fn the Township ,at, the 

to Ri vorside Ave:, in the Township Qf .Union 

Coru~Htoe to grant them a permit,aocording to the 

to luy their pipe lines beneath the ,i:'c.ssaic River between the 

nentioned. 

BE IT 'RESOLY'r!.0; that 1>err,;:;.s!:! ion be antt is ,1e'l'.e l,? · gra?ted ta Passaic 

Sewera6e Coi::w1issi_0ners .t~ construct ,!!laintsin al}d operate· ?Ut!t iron 

pipes extending from tho end gf Yanta·caw St . , in Aoquaokanonk 

I at the :rassnic River, to Riverside Ave. Union ~{i)wnehip Jsnid cast · -iron 

p i 1)e8,;0eine part of the intersecting so,·1er ar;.cl branc:1cii planned . to 
. \ ' 

com:trnntec. by the 1-'nssaic Valley Sewerage Comr.1issioners for· the To 

ship of .Acqunckanonk and otlieo·s~gni'cipalitiee ir. the .iassaic 
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:~;g:e- District . 
~=l:, ~7· 
0 

{~~"Formal .censer,t is given hr submission by the fnss~ic Valley Sev1-
;.~~~- ' !.~e; Commissioners to-,the New Jersey Board of Commerce & ltavieation, 
ftf-:;. 
oi.·the purpose· of eecuring the ~ecessnry' permit ·.frGr! the Sil.id Board 

'{~ l . 
ill: the· constrtictiQn ef the sni<i. cast iron siphon pipe lines . 

~~'*:'::~ ::; . 
life.bove resolution was adop·ted . · 

:~'~:... ·~\.'=-~ 
~~l.!cntions . . 

~tl~~-the Secretary of Lake Viev, Fire Co .#~stating that A·. Van. Zorge and 
:t;;?~ ... 
-~~~ietenholme were elected active members of the c·ompany . 

iih~;motiGn the . To\'mBhip Cammi ttee accepted their mol!lbership as o.otive 
-: ;~: 
,:za~~re of. Fire Co .#CJ , o.nd the Clerk ;,es directed to enter thnir namoa 
:~·=! : .. 
~fiHhe Township Firemena re~ister. 
z..:;:· 
:fr~lri .A.~'Friedrnan and Abram Kurlantzick ,respectively for automol>ile bus 
; t;;il', . . 
:•.: ; :~ 1 l1censes. 

'l\ .. ;v, 
·Upon motion the Clel'k was directed to grant th-em licenses. :,,·a, 
·upbii moti:on the Chairman .end Clerk were directed · to execute the fo llow-

!J ·.;~::-
26_} -~ipa- ,idecd. 

~~' i ~ -:·.-" 

l~~~i >:f'.,~eed given by ·the To\'mehip to \'lm.DeLorenzo o~lithe T?wn of .P.ackensnck , 
.. ,...., r~ ) 

r .'~· ·:.fora consideration of .sio.63 for the premis es -knorm as 1.1ot,1ot #48 
~- :t.:;:: 

in{l t~~~~li Ave. ,block # 68,Cl.ifton,:tl,J. 

nm'~{ }i'{1;following named ordinanc e had its third and final reading by. title, 
·:-~ i~ .. ::: 
-~f, -:·~poli motion all the Committeemen votine in the a ffirms.ti ve on roil.l onll 

f;~ hh:1;- ordin~noe was adopted, 
-~\ ;;:::~ . . . 

!l ~ -, ,:!fi.· ordinanoe td establish 1;he grade of .Mapl l} Pls.ce, between Union Ave. 
~ ~~;,,. 

I:;$~_ ?)lid' Barkley Ave. f .J :t~?- :·, 
1~tl~ ;~e·, following · bills were 1eported correct by the Pinnnc;~ Colill'littec and 

Ui1j J:S'f~ered paid;Passaio Herald $68.22,News l'ubli s.hing Co .~63 . 30 ,National .~ :~;·:··~ 
•'ii: :·:~e.6tric Co.Inc . $4 .• 03,J.J,Slater,Connty ClP-rk $5:.11 ,F .A,McBride Co . 

Lo$¾~ {jgio·.oo,F.S~Van Kirk Co.$600 . 00 ,Be:i;-gen . Auto Co. isl7.50 ,:R.Todaro ~267 .7 5 , 
-~~ .··.,· . . 

! ~}1 .'Jfy Roll fo r labor ancf _t em:ie for repairing to'l'mship l'l!ladif from Mf!:Y 16th, 
~~ ~·:x• • I • -

:'1.{~t~ Juno 5th,inclusive $?.50 . 00,2ay Roll fo r l1tbor coHt>cting ashet•e.nd 
}:-!' ;,,:\:·: , . . . . 

tll ~ ~~rbnge· frGD1 Mny ·l6th,to June 5th,inclusive $3~0~,L.C.RannAJ.l,.Agent, 

1Pf t~a-, 50,Ira Hor:t.erua $3.26_ end Henry P-elden. $60.00. · 
~"- r:~."' . . 

-P!t ,\~h_e fellowing bills were refered t o the Finance· Committee; John A. Doolittle 
;:; ~;.·· . 

1i:ph .. :.$2~.75-, Jas.S . Cocker $3.2p end $3 . ao ·,Gul.f Re.fining Co. $29 . 87,w:H.B._ok ~ir .. ~:;:. ·· .. , 
1e f~ -;_.$36. 00, Union ~nil ding t: C.onstruction_ C~. t39. 95 and lJndermlocl t!.'ypewri ter · 

·,'-t ... ~-:: 
rn-4. t co .$U . 50. 

·3: ~:~:-
Sew' i:;r 

r .'r.-'· 

Upon ro0t iQn meeting adjourno~. 
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s111'i-~ ·W 
~ ;,·. 

r ·~;-
-·\i..,.1'. 

:}Ii;, . 
Ju_;: Clit'ton,N.J.,March 20,l,91'/, 
.;;,::;: 
ne'~regulp.r meet~nc of . the Township Gomrni ttee of the T0rmshi_p of Acquaek-

.. ,·t "· . . . ! .~:iik was held on the above e1ate;all tho Comvi itteemen were present . 
,f 
.~~·_minutes pf the previous meeting- were r~ad and approved • 
.... .... ,., 
;~1;tGllowin~ commun1oations were read. -~--t~j the Secretary .of Clifton Fire Ce . #2,statint that }.!r . Cornelius Quad-·i F . . . 
'1)ii~ has resigned frera the Copipan;y and he requested that his nwe be 
~·)£·: 
~&,•ken from the Towns~ip rireruens reiister. 

_ufof· motion the r.equest wns i;ranted 
ll1• ti".!~ VI . Johllston ,Assistant; Engineer o:r the Delami.re ,Lacka.mmna & Y/estern 
.;:,}'": 
.B~groac1,stat1n~ that in a recent .conTersat1on with qemmitteema» Geo. 
-._;-.~: . 
fschmidt ,!le enelosed. lTi th 'the COD!fflUlliOation a blue print . of ~heir plap 
;;;~:· 
j~~Q May l6th,l~l6,on which 1a inaicated e proposed seheme for t he elim
~·t::; 
lnatio11 o~ the ~rade orossin~ their tracks an6. Ulir i;on 'Bonlevard,looat-
•.;t .. o·· . . . · . .,.._. 
it~ome 500 feet north o1 their Athenia _station· ann .~ne Company would. 
~ -J 

-J~~leased. to_ ner;etiate with . the eomll\ittee with a view _of entering into 
/'•~i ' . 
~greom~nt providing for t he changes shown on t~e plnn and h~ reqttest-

'(({that the 1110.t ter be oroue-ht befqre the Comrni ttee and }le would be i'.l:ed 
~ - I • 
·!>' ., 

.U,:;f1?-rnish additional information or ro oTer the situat~on on the gronnd 
i,.,.. __ 
if.i,the Cornmi ttee do sires. 
rfr~: . . 
l!P.on m0tion it was reftred to the Road Comµdttee. 

~;:;:· 
,ffo~ Gar.wood. FerJuson,Ceunty Engineer,statinc; that :.:. o. joint mee'fiing 
.fff . 
!f}he Boo.ra. _of Freeholders ,Acquuckanonk Tevmship and t~e City of Pas
-;;~; · 
i-'!~o,relativ~ to the elimination of floG>d conditions of the l'/ense! 

!fook would be held at the Court House ,Wednesday ,Mareh 28th . at 2 :30 p_.m. 
-~ -;; 
atthe offiqe of the Clerk and he requested that_ the Tomiship C_ommittee 
.•,,:.-.. .. 
,!!.,'i,1 

.. i.iid.J'the Engineer attend tho meetin&", 1.,,;,.~ . . 
\·'J,I, . . on motion it was r.efered to the Finance Qomcittee. 
·Jlt .J.fom the Fassai'o Valley .Sewerag:e Commissioners urgeing upon the munio1-
" : ···~ ;1 •• 

~p~lities tho importance of making e.arly dii:rp~si tio~ of the proposed . 
-£:.'.' ' . . 
·:suppplemental contract submitted by the Commissioners in November ,_1916, 
·-:~:~-. . . 
:ari_a:j.without an additional appropriation the Commissioners would be .una-
·t~:_.?, . . ' --~ 
")~e· to enter into the nec essE1ry nontract s f9r the completion of the \7ork. 
;,..;,_.t, •·. • ~ r ~ ··" 
, fJi.i .onuses t hat have mcde an additional appropriat i on neces s ary are set 
. ·r,t -;.1 ! 

:'out at lenB"t h ana in d0tail in the oommnnication of November ,1916. 
tt..!1~ . . · 
~A:b9:ut 85%'of t he v,ark is ciom:pleted,involving the e:r.penditttre of appr0x-
. ~ "'.. . 
-lJ. :-· . 

!J!i~tely of ~11,000,000. Th e justifica tion of this expenditure would 
~l:'>,, 
i~'(the. benefit to the Passo.ic '!alley by the operation of t he sewer upon · ~,1.. . . 
~~ . 
-~-, 
~ . 
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crntil its cempletion no compensation will its completion:· · · · 

ed by the municipalities 77hicli have paid this. large sum of money ,a{ 
. . . . \~ 
loss'in interest is plainly a matter of very serious importance . . 1i,t; 

•!>, 

Business prud.ence v1oili..d. therefore seem to demo.nd thu.t the oon~truotd. 

of . the .interc~p~inc; sewer be pressed to the earlies~ possible conof: 

With the early· e:r.ecution of the snppletne::i.tal contract it will 'be p6B }. 

to complete the interceptin~ se11er and put it into operation by: th.Ji <.:~ 

of the year 1919, if this is dels.yed. much longer, so· that the eonstrilo. 

of the second section under lien York Bay cannot be' res1.uied at the 'Df I 

J ning of the ~iorking season and it would. be impossible to complete 

Yse,1er ·within the time named. . · · 

Upon motion it ~as· refered. to the·counsel . 

A eopy of a. communico.tion fro'm the Richardson Scale Co . to 

Lackll:mi.nna & Western Railroad · Co . was read ~d 

Car Co.was a.rr'a.ngt: ing for 

that the matter .should be taken up ,as sug,Jested. . yfi th 

Acquo.ckanonk Township . They stated that they had 
I 

plication to the Township regard.in!{ the lease of 

. A.ve. ,but ho.d not received any 

ed , although there seems to be a general opinion that Colfax Ave. ,ABtJ' 

way should be abandonea,in any case , it 

ision that is 

on the other side o# the F."ailrond , is onn which permitsdor:ca 

over their land ,a.nc1 j_n the same ;ray that the railroad has 

· for operatives on that· side of t-he track to cross· over to 

other mills, i 'I? is reasonable to e:r.pe ct that when:, ti'1e ir 

developed. , that similar fo.9ilities. will 'be prov.ided for the 

wo1.1.ld be unreusonaole to e,:pect them to travel .half a mile 

in order to get over. the Railroad ·and ther·e is no means· of trav el 

tho present :foot bridges ,owing to the 1.;ropettJ of the Ma.e;or Car 

in~ off the means of ·access to the said bridge. 

11e at least ten tracks crossing Colfe.x Ave· .and the 

snve to those particular worke interested in the 

There wo11.ld 

to be a fair nnd ec1uitable arr.o.ngement ,providine; that ther.e 

means of access to the pro~oeed· footbridge arrnne;ed 18 foot 

tracks, · 'l'he ooe:t of such overhead access shonl<':. be 

and the Tovmship . 

lT"'l'I"' ni"+.-lrm i.t was refere00938 tho Road Committee. 
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Ranncl is drcctivc in tht control or roacbos, Oits. scrtW worms. and caUlc anabs 
(Mtrek lndu 1971}. lo 1972, hiahJy cbloriaatccl dio1dns were dcCeclcd at ppm 
1"els ia an antnowo number or rannel amples (Woolson. Thomu. and Ensor 
1972). 

111c muul'actmc of rolllld is a 1wo-11ep proceu (U.S. Patcat Off'ice 1952) ia 
wllicb N•2.4.S-TCP is racled fint wilb dliopllospboryl chloride. Iha! wilb 
'IOdillla mdllolidt. The c11tmic:aJ ractfom UC abown btlow: 

ONa 

h 
Cl 

••·!,U•tCP 

8)(01 

Pia& ell 
Cl 

X: 
~a ~a 

cN 
Cl 

111 tlac lint sicp. dry Na-2.~ TCP is added to an ucas of thiophospboryl 
chloride (2 IO 4 lima lhedleoceticalamo1111t)1nd btaced sliplly. ptrfllps lo WC. 
Sodium ctdoddc ii formed uuimo.lubleprtdpiWc; il is filttRd from the mi11use 
•• clilcanled. Tht clear fdtracc is vacaam-d'mlDcd to m:ova dac acas 
1hlopllospbocyl cbloridc for rlC)'dc and 10 fnctiouUy ICJlllralC the illlamedialC 
lram dde rac:cion lmpuriues. 

la a 1ep1raec reaction vCSRI. nuwlicsodiu111 is mixed wilh methanol Hyclrogea 
psis libcratcd.aatiog a meahaoollc salution of sodlununcthoaide. Thi11olution 
11 milled llowly wiah lhc purified intermediate ..tillc the mikture ii maiAtaihed 11 
~ppro1bnaldy room 1e111pemure wltb nOGCOt111ct coolina water. 

When mcumed amounts or lloth react111t1 have been combined, the mixture is 
held for a period or time to cllftre CCKDp1edon or tile reaction. A nonn:activc 
urpnlc aolmat Is lhcn used to catract the product from a miacurc of mclhanol. 
C1C1e1S sodiam mcthoxidc. and byproclm:t sodium chloride. S111tablc exanc:iion 
'1111Ycnt1 arc carl!on 1c:1radl.loridc, DICthylclle dlcbloridc. and diethyl cthct. The 
c&tnctioa solYnl is dccaaled (rGm the mixtvR. washed with water 1ol11tiou or 
\Odium ll)droxldc. ud frldiamiUy vacuum-distilled to tcparace &he c1111CCion 
'°lveat lor n:cydc and 10 s,araa: round From side rcactioD byprodum. 

lllroqliout thil proc:a&. 111c 1empcra111re prollalllydoa nol caceed 150" C. The 
•isllat tempcratarv probalily oce11n in the base of 1hcfiaaldlsllbadoncol11111n. In 
1hcory. additioml dioxins are not lilkdy- to lie creacal lly Ibis proom llcc:ainc or tltc 
a'1acc or hlgb scmperature aad pressa,e. lhlaoup 1U OIiier coaditions meet lhe 
n:qllinmca1s for IOl'ISlllioa orU.7.1-TCDD (ICC F"iau,c rs. p. 61). 

II appears cw11 lca hlicly Iba& dioaiu oriainalty pl'CIC1ll in Ille Na-2.-4.S-TCP 
nw malerial would lbe canied tJuouah mto tbc pn,duct. If au tbe 11cps outliAcd 
;ibovc are propcrlJ coQCIUISCCI. 10mC or tlle operations mipt isolate dioaim i1110 
ftltC SlffllllS. The solubility or dioxins in lhiophotphOIJI chloride is UUIIOWll: if 
1hcy an: lnsolulllt. Ibey would be rclDOved wkb the nrsc ftllratioa. Bemuse the 
\Ulubility or dio&ins in chlorinated methanes is Wl'7 alip1 (0.37 gflitcr for TCDD 
IA chloroform). much or 1hcdlollin prac11t wouJd nol bccaptuml by lhc exlract1on 
~llvcnl and would be carried away with tllt mccllanol raaion 1olvcn1. 
U11tillations afford 1wo other opportunities lo 11ol1tc dioxin con1.1minan1s into 
,aste oraanlc rrac:1lon1. Although chc probabhity of dlox1M canyi111 throuah inlo 
11ie nu1 procluc:t appcan slight. definitive inrormacion is nol m:ordcd. 
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Roanel is reportedly produced by only one company-Dow Chemical 
Co111J)111y. Midland. Michipn (Stanford Research l1111ilu1c 1978). Annual 
prodaetion volume is not known. le is found in over 300 pesticide rormalabom 
repsleml by more tbaa 100 companies. 

Cblorophmol Derbadvrs with UacoaQl'IMII Dfodn Contenl 
This subsce1lon deals with sewc,al other chlorophcnol derivatltti that may 

contaiA dioxin.. Tht compoaads discussed include d1osc diat have been analyzed 
for dioxin content with nepllw results and also thMC for which analytical daia 
have not been seponed. 

Hrxada/uruphrM-
Heudlloropbcne is known chemically as eilhcr bts-{3,<l.6-trlchloro-2-

llydroxypllenyl) mechanc, or 2,2'-mcthylene-bis (3,<1.6-trichloropbcDOI). It is also 
known commercially u Ci-I I fCosinelic. Toiletry. ancl Fra,rancc Associa1ion. Inc. 
1977). Huachloropbcnc is an effective bacacricide and ranaldde. Prior 10 19n it 
was widely ad~ and distn1>utcd u an actwc constk11t11t or popular skia 
cleansers. soaps. sllampoos. deodoraau, creams, and toothpastes (Wade 1971: 
U.S. Dept. HEW 1978). Although its use has been considerably restricted by the 
Food and Drug Adminssua1ion, it still may be usal as a preservative forcosmc1ics 
and over-thc-cGlrnter drup: the conccnnation is reslricacd 10 0.1 pcn:cnt an these 
prodllCIS, Sir.in dcanscn containin1 higher levels may also be sold but only as 
ethical 11.harmaccuuc:ab. available by medical prescriptions ( U.S. Code or Federal 
Regulations Tade 21 1978). As an agricuharal pesticide. hcxachloropheftc is a 
consuuicn1 of formulations used on three Ye1Chlblcs and on tome oraaincntal 
plants ror conlrol of mildew aad bacterial spot. It is also used in limited industrial 
and household applications u a disinrcc1an1. 

The 1mle or huachlorophcnc produced today is Rporltd 10 contain less tllan 
lS pl/kl I< ISppb) 2.3.7,8-TCDD(World Heal1hOrpaiu1ion l9T1). laa 1972 
analysis. dioxins c0ttlcl not be de1ecacd ia hcxachlorophcftc at a detecuon lia&it of 
o.s malt& (0.5 ppm) (Hcllin1 ct al. 1973). 

Four prucas palcnts have bcea issued on manufact11reorhcuchloropbenc, and 
all are \'aria&ions or 1he rollowiag ~hemal reaction: 

~ c1At 
Cl 

H+ 

OH 

1mt1U111Pltlf 

Hexachlorophcne as formed by reaaing one molecule orrormaldehyde withlwn 
molecules of 2.4.S-TCP at elevated &cmpcratum ,n the presence: or an aad cataly~, 
(Moye 1972). The pau:ntcd processes differ in temperature. reaction ume.ordcrol 
reagent additions. reaction SOIYCIIIS. and other physical parameacrs 

In thc r1nt process, patented in I 941. methanol is the solvent and large amount, 
or conccntralcd sulfuric acid arc used to bind the waler 1ha1 11 rormcd a. a reac1in11 
byprod11e1: the process takes place 11 00 10 S" Cover a l4•hour period ru S Paten, 
orrac:e 1941). A second patent iDucd 1n 1948 discloses 1ha1 the methanol solvent,,. 
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cllatmlell ad lbe ractioll ii CODdllClal witla panformakfchydc &t an cJn&tcd 
tempaatme (IW C) OYa" a JO.mi1111te period (U.S. Paseaa otricc 19'1). A 1957 
palCllt rcilluadllces a solwoa&. wbicb is one of lCVCrll cblonnltcd llydrocubons 
1u.s. PateotOlliac lffld). Tcmpcra111111is5o- to 100- c.aadreaaiontilacis2to3 
~urs. 01mm (IIIU'uic acid plus SO,> ii med u die c:alalyla alld c:oncntt*d · 
'1dfmic add is ,acmzal IS die llyproducL ftmlly, I 1971 pilall lffiles lbe onlfl 
or ..,... lllhliaiOD ud also cmpllub.cl the dlcmlcal racdoa mecllalllam (U.S. 
Patcllt Olllct 1971). 11ail lut-tDeationcd proceuis proltablytheonein r,raent use: 
di pni, 1111 aeqaence is sbow11 fn Ffgme 32. 

Patcat iaf'ormaticni illdiata 11111 olclff nwiuf'acturing mcahod, probably 
redaimcd the prodllCl from the n:actlon mlxtun by 11ntllllizin1 the sulfuric acid 
wit• 11111111111 •)'dro1ide. which would baw cratal a nd1er larp amount or brine 
wute. In modern proccac1, condhions are probably maintained ao lllal the 
residual sulfa acid Jepal'lla u • distiDa liquid layer wben a,iialion or tbc 
111m1111 ii Uop(lllf Iller eomplttion of this n:ac:tioa. niaacid. which colllaull the 
water formed dllrillg the reaction. isdc:antAld from die Dliuun; it is stroqcnoup 
10 be 1*d clsewbcrc iD the plut complc-. although it probably cannot be med in 
·nbaqaeat llllladdaropliae liatcbes. 

htd1cpateatuasapfa,1bcorplliclayer1llatrelllliuafterthcacidisremowdis 
cawd willi activated carbon. which ii then rattcnd from sollllioa. TIie pa,pose or ••it fl'CIIIAtRI is to ICmOft cotOftd impurities. 11ae dear fi1lrale is theli daiUed ID 
approalmatdy tr C; crystals ofhaacltloroplleac ptedpitate and are liltcnd from 
\Ollltioa. dried. and paclcapd. 111c fillratc. wbicb would conuin some 
lleUCJdof'opbclle. is probably direcdr recycled for UR ia mmaina .. tclies. 

1bcre is DO iad'ation that dioaim wollld be fomacd dllrillg lhc production of 
~ since lsighly acidk conclidom are mai111alncd throupout the 
procas arid laapaatura arc well l,elow IIIOM taown to lie nccdcd for dioaln 
rcactlotlS CKlnabroql& 197,t). Ir dioaiN arc rouacl In haachJoropheac. the most 
lrlccly czpllmlion for their praeacc ii tbat contamination iD the 2.4.S. TCP nw 
lllltcrial la curial dlnnlp li,to the fiaal prodl1ct (ICC F'igllff 27, p.74). la a 
si111111iaa Identical to 1ba1 al the z..t.S-T proceu. tllc patent delcriptions sbow the 
pouilnlltJ or actiwted carbon adsorption, which could cause accumulltlon or 
dlolia ialo an extremely lmanloua wade. It carflo11 adsorpeion is not ll5Cd in 
CID1DIIIClml practice or If ll Is not totally effective. uy dioxias ht the raw matcnal 
will eitur appear ua die beucldoroplicnc prodlKI or be rccydcd to 1uccccdi111 
batdlcs. Allhouah dioaimucnot tao_ to bcsolable in sulf'nricadd. tbeymipt 
lie carriDd GIii of tlle procas willl die acid byprodva: if tbls WCR the cue. dioains 
could tllela appear in odler prodllCII or the plaol in wllich ._ 111U'aric acid is 
utllzed. • 

Ghaudaa Corpomlion in Oillon. New Jcncy. isapparcndy tbeonly ae&M U.S. 
producer of baadllorophent. Until 1916. the 2,4.,S.TCP for hcxacbloropbc11e 
manllfac.twe wa produced by Ginudan's ICMESA plant in Sncso. llaly, and 
llldppcd to New Jc,xy lcir COGvcnioa. In 1976. Wn,hl State Univenity aaalyad 
two npiueawlw: umplis of Ibis trldaloropht:nol and loamt 1.8 arul 1.9 ppb 
rCDD\ (Tiaaan 1976). An accident in 1976 dosed the ICMESA plant and 
ellmlur.ed Qfnudan's primary supply of 2.'.S-TCP. (For runher details of the 
ICMESA illCidcat - Semon 5, p. 168). It is aow bcU.Y&ld that all the 2.4..S-TCP 
ror bcucldon,pbcac manuracturc is supplied by Dow Chemical Company •lid 
1h11 GiY&lldan 1paciria an e1trcmely low dioaln content. In 1971. rn1e wasic 
wmpla frOSII tbc Ciftoo plant 'NCR analy&Cd Cw cbJorinatcd dloaim. None were 
fond at a 0.1 ppm Incl or deteaioo (U.S. Eawoamemal Proceaio11 Agency 
1971d). Snllscqucaa amJysia of 1hrcc or 1lielc samples fnnd ao TCDO"s a, 0.1 or 
lea ppt, (sec Sccaio11 4 of lhis npont. 

Allold .aD conuncn:ial produc:u coauini11g bcudlloropbcne baff been 
1111ruted reccady in pesticide. drug. cosmetic. and other gcnnicidal fonnulalion. 
TIie annual proclucrion 'YOlume of the llfflliadc is not reponed. 
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Centrifugation 

SutfuncAcld 
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.__ __ WISte 

Sludge 

Flgma 32. Row chart fo, heuchloropflene manufacture 
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A. 

&thlunol-
Bithionol (2.2"-chio-n(4.Michloropbeaol)) la an aalimicrobial agclll lhal ns 

approwedatoaetimelorclragascbytlieU.S.Foodandl>ntJAdministra1ion.lm1 
appronl wu wilhdrawa in Oaollcr 1967 became lllc dacrnicaJ was loud lo 
produce pholoscmmwy amooc '*" CKimbroap 1974; Mad: Index 1971). ne 
U.S. EPA coa1ila11a IO approve iu me a a pesticide in dllee eilll&l shampoo 
fol'llllllattolls These rormltlaled lrilhioftol products my no Joacer be acdYdy 
mamled. laowcver. bccamc die tingle balk soian:c vi Ibis chcalical (Slcrling 
Dn11\ Hillcm-Davis Oemical Co.) apparently DO lon,cr produces ii (Chem 
~IIICCI 197.S: Slanford Rcseuch lllllilUIC 1971). 

The manllfaetun: of bilhionol II a one-step raclion betweca 2.4-didllorophenol 
and ,uttur cl"iclloride (U.S. Patmt Off'aee 1962; U.S. Palcftl Off"ice 195811). Carllon 
lelllchloridc is used IS lhc solvent, alld I lffllll lfflOUIII of IIUminuna Chloride 

· acna II thcatalysl. Bithionctl is formed iu i:aetiout allovt 50" C; barcl rime is 
about i hours. The chemical reactlDn is 1howo below • 

• 

lllllllll 

1 wo mcahods of produd m:oft,Y arc outlined in one proces~ palcnl (U.S. 
Patent OtTic:c 195111). In one method, water Is added and impun: llltbiClftOI 
predpilates. TG form a crude prodl&d, It is oecaary only 10 Jilter tbnolids from 
the llli11urc aad wash dlemsnaal lima in water aa mid anon IClnchloride. 
rbc)' are thtll dried ud pacbged. 

Akcmathdy. to RCUWI" a purified product. water is adclal ud the mixtare is 

distilled 10 ICIDO'WC the cuboa tetrachloride for m:yde. Bilhioaol colla:u a aa 
o,paic JCdi111a1t. wbieb is separated from lhc water solulit111 by dcca111a1ion, 
wasfled with water and sodhla bic:arbollltc. vacuum-drial. redissold in llol 
cltlorallcamle. filtered, dli1led to pftdpiuitt llilhioaol, and apill fihcred. 

A sepualC patent outlines a proccdun= for forml11& metallic salts.of lri111io11ol, 
whim are compounds that permaDCntl)' imprcpatc couan labric:s with 
disinfectant properties (U.S. Paecnt Oflicc 1962). The process uses sodiwn 
h)'droiudc and various metallic salts ii, room-temperature reactions, wilh water as 
lhe IOIVCllt. 

'This 11111nufact11rin1 dpmltio11 appua,Cly pnwido nG pozalial for production 
er dloa(as b)' the knowa pn,cas of dk,xl11 formatloa. In lhc manuras:tun= ol crude 
Wchiollol. tlam is no opportu11lsy co lejecl any dioxins tha1 11111 lie pracm in die 
2,.c-dichlorapbcnol raw lllllcrial 11IC)' would lie carried throueb iato Ille n11at 
pradua. 

If llidlioaol is purified by the procen outlined above, oac fihratioll open lion 
would remove compouadS that are blsohlblc 111 bot clllorobenzene. SGmc dioxins. 
hntvcr, arc aligbtly ,olublc in 1tais sol..- aad lbus ml,tlt pmin ncn ia parif"ICid 
llithi-' or its Mils. 
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S,un-
Scsin 111, an es1er based on 2.4-du:bloropheaoL The 1na11ufact11rc is1im1lar10 that 

or crbon. a 2.4.~ TCP-based herbicide dacnbcd earlier. Although details or the 
f1nt procc» ~ICp have not been rcponed, gcncraf organic cbanal rd'cm,ca 
indicate that i.esin manufacture probably bq1u by a reaction betwcen 2.4-
dichlorophenol 1nd ethylene chlorohydrin, a shown 1n tile reaction sequence that 
folio~ C M,rctr 1961). Water is the ffi8'1 bltcly solvent. made 11ronsJy alltaltne with 
11,ochum llydro.1udc. and the intermedtate probably precipitates on addition or actcl 
and i~ rlltcred rrom ,oluuon and dried 

~--
Cl 

A procn, pa1cnt diM:loses tha1 1he second reaction s1ep is a comb1na1ion of the 
1ntcrmcdia1r Wllh bcn:toic aacl (U.S. Patent Off'" 1956d). Xylme is the solvcnl. 
and a 11,1111111 amount of sulfuric acid is med to mnovc the wa1CI' formed m the 
rcacunn. 

The resulting reaction mworc is ncu1rah1ed with M>dium c:ubona1c and IS then 
lract1onally dasulled under vacuum to recover the xylene for recycle and publy tn 
separate the produet from any impurillb. 

The r,m .icp of the reaction a the one that could possibly ro,mdlO!lU\'i. Bolh the 
r.a "' matc:nal and the mulling intermediate contain a chlorine a1om onho to a rina· 
connected 011.ysen atom, and the mixture is heated wiah sodium hydroxide. High 
1cmpcra1urc is nOI presen1. ltoM:ver. Since water is probably 1he solvent. thi. 
11im11le react,011 "'ould not ord1n11rily require appbc:a11on or prcaul'\'. Dioxin 
lormataon ~uld oceur at the surfecc or steam coib if h1gh-pRUUre •team IS used 
for d1sdlla11on 

Apparendy no operation other than the final disaillation would rcmo¥e IDY 
d10:iun con1am1nauon from 1h11, male1'1itl Even tl11s dislillation ma) not isolate 
d101um into a watntrcam. Mcts1dio,insc,1hcr(ormcd by the process or pracnt m 
thr ,.,. ma1crial would probably be collected w11h the final produca 
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T,ftlq/mo/ l'ipmain,-
A pMraw:tutical compouad cu be made rrom commercial 2,4.5-

triddol'opllelsol for use • aa alllkllllflldc (dcwonnia, medblioD) (U.S. Patcat 
Qflicc 1961a; SbCll1 and EJ,Jager 1962). The research and animal tau orthb drug 
.re conclDCtcd prior to 1962 with •npurificd cocamcrciaJ-paclc 2.4,S.TCP. The 
drua •• made '1 dissoma1 tile chlorophcnol in warm lic:nienc ·'"' adcling a 
mcuural quantity or pipcruiflC, The resulting aolll!ion was lillcred to rclllOYC 
1aaolullle mane,. dihncd with petroleum ether. aad chilled. Crystals of the dnig 
pn:clpicaled and Mn: fdtcred f'ro111 the miatun. wuhed witb pelrolcuna dher. 
dried, aad pacbp in aeJatin capaulcs. 

If tbis dru1 is llcin& 1111.11ur1ctuccd. the volumes ue vc,y low became it ii not 
lklal Ill IIIOd pllannaaDlicll uade rcrcmaca. Manul'a;curc wouJcl prol,,ably be by 
Ille same procas aacd In tile laboratllf)', probably in ftfY small bltcha, aad with 
equipman aoa moch lupr than standard ldomClfJ' apparatm. 

Any dlo1du pn,cna ill tlac TCP raw material asc proml,ly dilcharpd ia plant 
watcs ra&lia- than llcinJ amcentraacd in10 tbt phann11C1111tical. Most ofll,c dioain 
proliably is fihcfed rrom tbr llenzeDC soluliou1 pan oftbei1110llaWe matacr. Since 
IIOlne dioains -~ sli1llti1 aoluhle In both bcnf.Cfte ad petroleum ether, • portion 
mlallt remain ia solution aad lie tnnlferred lo solveat rem-,. dlstDladon 
columns. The mulnill& dioain would be discarded u part or an anhydro111 1ar 
(IOll'I the buc or these columns. The phannacwtical industry usually lncincralcs 
hoth scrJld orpnic ruidua aml solvent rtCO"CI')' 11n. 

Dkombo-
Tbe bcrbicide dicamba ii a dcriative or salicylic acid known eficmic:ally as :u

dicll_.2-mctlio&ybellzole acid. In 1972. aMlylis of dahl 1&111ples illdic:aced DO 
lclia-. lieu-. or bqMa-CDD\ at a dc&cction level of O.S ppm (Woolson. 1bo11111. 
111d Emor 1972). Tlac pracllCIC or DCDD's Is thcorcticaJJy possible, bo.ner(scc 

~~~.,,acylalion orJ,Michloroaliqrlieacid, which in tum is made 
r,ona 2J,cr'ieMon,pheaol. TIie c:ftenlial n:ae1ians are sho- below. 

l,Hla&al'lflll 

TIie lim l1Cp ii kno- as die Kolbc-Sdtmiu reaction IDd is aho used &o make 
1111111111li1u1cd lllityk acid fnma UIIStlbstitu&ed pbenol ia addition to llaJoajnalcd 
dema&ives (U.S. Patent Olrace 19SSa). Operating tempaatUR is probably 11e1ow 
2009 c. and opcraJin& pmsurc is probaWy .,aicr tbaa 8 atmosplma. Tbe 
chlorinated alJcylle acid It milled into water atad 1odi11m bydro•ldc: and treated 
wida dimclhyl1ulf11e(U.S. Paleflt Office 1967a). Thucacdon iu:onclucted initially 
wltb rcfripralion to retard the oahcrwisc YioleDI. radlon: the: mixture ii then 
lleated (or a few houn al rt0UlC leftl,01'11111111 (lliptly above 100° CJ, 

0a completion of 1he Raetion. tbe ml•turc ii acidified ,ridl hydrocbloric acid. 
Dfclmba pm:ipita1e1 and ilfiltered rromthcmi11111re. rinlcd with water.and dried. 
Rccr)'IUUiDuoa from 111 orpaic SO,wcn1 auell II ether is poaiblc, bu1 probably 11 
DOI comlllCICd ill commercial p,acucc. 

E•ccpt ror lligll temperature. all eonditiom ncec:sary for formation or 
chlari111ced 4ioaim are p,acnL It is likely that at hiah lffllpentaredic:am'ba would 
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lose carbon dioxide in a rncrsal of the initial manuractunag nactioa. aad any 
dioxiu formed would not contain carboayl croups. 

Dkamba is reponcd to be made by Vclsicol Cbcmu:al Ccwpora11on 1n 
Beaumont. Tcxu. under lhc Incle name Baim:I (Sta11ford Racarch lastiaatc 
1978). II is commercially av11lable tn many formulated pesticide produCb 

Othrr C'b/ur,1plwnc•I l>rm'lfntTJ-

Compound1 01bcr than the producb listed above art also po1cnlial dioxin 
souRCS. bul arc made and used 1n smaller volumes. 

A compound with the trade name ofl~n 852001u1,cd au bacteriowit and a 
pracrvadvc. Often described by the genetic abbreviation TCS. it is an aad amklc 
derivative or a chlonnati:d Alicylic aad. made by ftrst reacting 2,4-du:hl«opbeflol 
with sodium hydroxide and carbon d10Aidc at high P""IITC. then n:actnll the 
taUlling intr:nncdiatt wilb 3.4-dichloroanitinc IU.S. Patent Office 19SSaJ. 

The gcrmlCldc lrpsan DP-300 is a prcd1oa1n 1t..t wu once •old 1n lhl• country 
by Ciba-Geil)' Corporation. As oullincd in Section 2, 11 was used in some of the 
research of chlorinatcd d1or.1n chemistry. and d1oa11» were fotmtcl readily OIi 
bcatins or this compound. I" chemical formula • a, follcnrn.: 

~o~ 
Cl~~ 

Tlus compOU1td " • derivative or 1.4-chchlorophc11ol. although the process or 
manufacture has not bcca rcponi:d. · 

The formulation called Dowlap -s once UKd in thr Great Lakes 10 control the 
sea lamprey. 1n eel-like rash. TIie active ingrcd1en1 o( lhc (onnulalion _, 3,4.6-
tnchloro-2-nitrophcnol, whost chemical formula is u lollotw1: 

Cl 

11111 compound wu made by direct nitnllion or 2,4.S-tricbloropbcnol usintt 
conccalrati:d nitric acid 111 a sohcnt o( (!lacial acetic acid CMen:k Index 1978). 

A dye assistant dRam:al ror u~ wish polyester m,cn _, once made wi1h the 
trade name TyRnc I Merck lndn 19711) lb chcm1c:al name is 1,C.6-triddoroanisok
or 2.4.6-trlchloromcthoxybcn,c~. 11111h a ftructural formula as follows 

It wu probably madr by aC)1aUon of2.4.6-tnchlorophennl with dimethyl sulfatf 
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&tatt of !i,m ifttll,Y 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF WATER RESOURCES 
TRENTON. NEW JERSEY 088215 

Mr. William Turetsky 
Director of Safety 
Givaudan Corporation 
125 Delawanna Avenue 
Clifton, New Jersey 07014 

Re: Givaudan Supply Wells 

Dear Mr. Turetsky: 

February 16, 1983 

John W. Gaston 
Director 

Attached is the well logs for Givaudan Well No's. 6 and 7. There 
is .. no information ava1-lab1e from DWR's Water A11ocation ·records with 
regards to the other five (5) wells at the site. 

If you have any questions. you may con~act me at (201) 648-2200. 

El22: 619 

Attachment 

Very truly yours, 

Ar~~~~~ 
Armando A. Arcena 1 • 
Principal Environmental Engineer 
Region 1 
Enforcement Element 



~ 
' _) 

... 

i 
I 

l 

. . 
\V"U n11m1 nat11rall:r·----....---=--.1j111lo111 per minute, cat.__ .A •boTC !IU'tat'O 

,,,.ac .z.a,~",1 a¼~ 
wen p~r,c-£,L,._-___ _.im, ... lln111 Jl'"I' mlnaie fl V I E1e,·atln11~-------

A.-, If.• . 
Water ..i.. 10 'lll'S,111~---=-- nr the surface . -.. Dl11111e;;--i~-,.__" __ · _·-_-_·--

Waler la lnwft'ell to--ft. l, _____ .hnaN 
'/i~ p.);,-."tr"~ 

/:I'/~·...:... ;.Jt. 
1r' "/.:'10 11· 

QulltJ ot-ta'---------------'l'bta1 l'IC'pm.~-'SS"'D~ 

x-ber or 1w:1mpla on fl,1e-------D~ • .f.f~'-,· if1eL 

• . - AO'$.. II Water rl9m IO WSUlla_q::.-.....__rt. nr die smfaee 

Stanaln....Qlt1-f------

Bottom ia..:Ji-.~li---------

",, D~snetel'-atr-----

Wale la lnwue4 t.u.0----«- ln.n ___ __..hnaN 

. ., 
I 

I 
I 

I 

i 

qu.ut7 or------------------'l'btalO~ ~qrl - I 
ll'-ber or imnple., cm ,n.,,.__ ____ ~ ~:~ ?o,.J# I -~ I 

Bemo.rk8: SlUU --~• ,,... j 

~ ~ t ~ l'ump, '"'·-~: ... -c:<---4¢. C I 
,f_ - ___ • . I 

... ~ .. ~-... •"i •• ~ ••• ~ ... • •• -: . 

. -·· . .. . ··-~ .. . .~. 
. : ··:· .• -,. - .. .. . ~ ~... . 

--~---· 

Bott1>111 ~~ 

. ... . . .. •• _J • 

. .. , .. ·~-: .-.. 
~ 

:•·: . 
. .. 

. • r • . . , 

·--
.. . .. 

.... J.·· 
• ••I 

~• ··---· -----· ·-. 



~-
f '•\ 

J 

-------. 

. 
l.P.Etlll!J.!W.II I/, f/A!.!#ll ~ · . 
\_-~ 1 vAo adN-=--'V~~WAAJAJA 1 _l,id. MF6_~<!f . .1) ~~~'-· 
=._<Ui~.~.UC.81..!\· ·-··---71.r----------i 
. -Ar#.61't#IM(/,¥IJ,.:__"/2 -~ -~-r-~...r -
_:t/h_, -~-~a,q_~_{!_~-tc~~---~-rt=:u.M "- . 

.. h"'j~-~ -~~~~ ~-.. ···-·----~·-·
: ... ··-···T'C -~-~-au,~!_-~. F---~-t:_¢. __ 
:--~~- --- --- -----·-····----· 

----··----· ·--· ___ /./(- -- - ·-··--------
. - -- ---··-. ·-.. -·· ·-····- ·- -·· - 6 = .. 1.s--__ 43/ --··--· - -

~---·- -...'1...• ~----'-'-__.___._...,_.__~--~-------



rr. •r • ., .... 

/

<F.··'· 'f' c-ichel 
. Au~ust 20., 1976 

~- .... .. . 
Copies: N. Greif 

J. borsky 

TRICH LOROPHENOL 

(Report on Visit by EPA Officers Aug·. 20, 1976) 

From EPA ( Edison,N. J. Office) . 

Mr. Rod Turpin, Consumer Safety Officer 
Tel: 201/548-3347, Ext. 514 

Dr. Art Gevirtz, Hazardous Material Spill Response Officer 
Tel: 201/548-3347, Ext. 562 

U.S. E. P. I}. <' J.. • 

~'i- c; ~~ ~- . 
Purpose of Visit ~~ ).I. J. OVlt 17 '\ ~ 1e:z,7, 

As a result of the accident at Icmesa, Washington ordered the ~M 
N. J. EPA Office to check our records on recent TCP shipments 
from Icrnesa and to obtain samples for TCDD assay. EPA wants 
to make sure hazardous amounts of TCDD are not t11 these ship-
ments, the thought being that le mesa could have been having 
process troubles before the accident. 

They also wante~ to know if any TCDD could be produced when 
we process TCP. 

Results of Visit 

(1) 

. (2) 

(3) 

Dr. Gevirtz inquired if our processing of TCP was done in 
an alkaline medium. Answer was no., and in fact processing 
is done in acidic medium. Also assured him no TCDD was 
formed • He appeared satisfied. 

Mr. Von Essen provided copies of U.S. Customs Form 7501 
covering last three TCP shipments that were imported from 
Icmesa. 

54 dr, 26905 lb • ., arriving 5/14/76, lot 5980-76 
47 dr., 23417 lb., arriving 5/26/76., lot 6750-76 
34 dr, 16940 lb • ., arriving 7 /25/76., lot 9260-76 

These shipments were exported prior to the accident in Italy. 
None has been exported since then. 

Mr. Levy made up 2 oz. samples of the· three lots from · 
material on hand in the Quality Control Laboratory and 
gave them to the EPA officers. Duplicate samples were 
retained and will be assayed for TCDD by an independent 
laboratory. 
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RECORD COPY I 
CASHIER'S COPY l 

u;w ~ V"-. A.i::a_..~ 
CONSUMP'i!'>N El'~RY 

UNITED ~TATES CUS'i'OMS SERVICE 
---~---.;~&is_S_p_Ded_F_o_r_C-___ ~u~.-o·n1~v----- REF.# r,----~Thl,~~S~pa-.·co""'!!!F~or·Cust~~o-m-.~u~.e-O~Dly~---~ 

BLOCK AND 71LE NO. M.O.T. 'ENT&T NO. AND DATE 

MANIFEST NO. 
Budget _Bureau / / / \ ') 
FoZID. approved. J( 
No. 48•217.6. ' '=:;' (:;- _:> o,,1._r::::,L_-

. 

\ t~B.El•G.~POR1'0FLADINGf U-S. l't RT OF VNLAU~~-- Dist. 1111d Pon Code 

. I .... : ,o_n, 
Port of EDtz7 Namo 

t.ti:ut VOil if 

_1_:czm Bond No. 

~- 1-5-77 
Importer of Record (Name and Address) 

GIVAODAN~C~mP==~·~·-:-;,--=-------------~l=OcO~De=-=l..ml-=--an~n~a.,._.A~ve~-a--:,Cul~1Mf~t~on ........ N-JM.....:O~7~0~1~4L
For Account of (N~c and Address) ... .. ,: ~ 

•I' ; •,, 

Import.inc Vessel (Namc)·or Ci.mer B/L or A \VB No. 

l mw ENGLAtm TRAPPER (LIBEE J:A) NY 203-2 
Country of ExportaUon 

• •a. ... , ... 
u.s: l>drt of Unladlnc 

NEW YORK 

D:i.te of ~portatioo 

e:._ ,n. _"'71:. 

Date of Importation 

7-25-76-

Port of Lading 

Milan 
Type and Date of Invoice 

Location or Gooc:1a-G.O, ~o.- • -

m C3153S 7-30-76 
MARKS &: DESCRIPTION OF MERCHANDISE JN TERMS OF 

NUMBERS OF T.S.'D.:S. ANNO., N'UMBER AND XIND OF ENTERED VALUE T.s.u.s. ANNO. 
· PACKAGES PACKAGES (2) JN U.S. DOLLARS REPORTING NO. 
COUNTRY OF. 1---=====----,,-=-:=,-:,===...-::=,-::-------f" 

ORIGIN OF GROSS WEIGH1'i I NET QUANTI1'Y IN T.S. 
MERCHANDISE JN POUNDS U.S. ANNO, lJNlTS 

(1) (2a) • ,(2b) 
(3) (4) 

B/H C~•-•••••••• 
....... -:-=.1.~11~ •.. 

ILT. No. and Date 

LT. From (Port) 

LT, Cazricr (DcliveriDI) 

DUTY AND 
TA.RIFF OR I.R. TAX 
LR.C, RATE (6) 

(5) DOLLARS I~ 

• a • J ": : 'I f •. ·t,fll :Y 1. 

: I • •· , •• 

: mm 247537( ....... ,,·., .... ,.J:';'!7··.,,q·"l~-
•·· ··:. -:.·~ .: .. , ~~- .• ·; .. •·• .. , .... ~, .. ·~- .... ·.;-;:~ ... -=•. :·::~.:r,;·::o.-:.. :~!- i~-,.~--~ ... ~~:;.v.t:~.· ,.-:: 1:-.. ~-•'!.t"T.>I· .;,·~:.rv~,.-r :f 

u : ,, '•!.; • ' ;t, 0 
~, •• 

1 
° • "·:~ ~ 4:.t······ • ·4,·9!.! • 

... ~:: ·.\ · ~ r: · :.. ·., .... · :- ~. :.c .,,:: ·.-: i' : :-. r"·-~ ~,,: 1 ~-- ,; 
.• •• ; .. ··t"ir:"' ·~·· ... :.: r• .• ~-~ •:.;-. .:,.:-.~· ·t: .... :~·.,·\ •,..-:.i:•e.,:-- .. 

• • , •• , H 7": ::·: ,· 
•. ', :-1:- 1 •• : . ,: ~: :· .. ,:- r.:J , • l • •• r-:··~ ••• ,,.,. :-. ~ _;~ r ·,.:-1: • • ; • -~ ·, :. • 

• 1 c.'• '" • •• 

mmTY-.FOOR • ,. . - ~a.· ............ . , .. , 
-~· ' . .. ' TRICHLOR ~OL 

.1sso3 lbs I 
i 

16940· lbs 31594. 
.... )?EX!i! ... 

405.1500 
31594 • 

12.5% 394-9.~S 

I • • ::.:,. •• '; : • . ; ::·~: :: !.-: • ,I~ ~J ~ -~~ 'J ; __ :.\::::• ~·./ ;.~·~~\ ~ ~~-~:·: ....... • ~-

I 
CBGS 

·EPEX 
l<-1Gb: 910 

... Jl594. 

• · ,·:•· · .;, .. :· - DRUMS.· • .- • • ••• J~- •• "' •• •-.:JC·-···· · . . 340 ... ·,, 640.3000 
· · , .. •• · ·• .. ··1 · · · · ... -.. · ...... · .. · PBXT 

o. 

••• ··:-. i .,,.:. ··- - • .-~·,.·~·. -··· ! . . ·-· ... ······-·· CBGS, 
~.- ......... INV VALi. SttFds 80682.00 .. .. EPEX 

- .·.-· ... ,. : :.,~. 9 .~958 $31<l:34. 0~ ..... , .,, · .. ,,~· .. <I.~-=-~ 
as ••• $31934.ao . . i • ..... ;.:~ . . ·.<.·.:·; .. ' .. l. ~, .... \ ·, .. -~·. t".: 

... 

fii' ........ , • , 

340. 
u so~ 

340'. 

. ....... . 

.... -·-~ 

1 .. 7¢lb 

5% 

•••••• 

(34) l FEDERAL IN~U~N i:e COMPANY 
90 JOHN STRI er, N.Y.C. 

MISSING DOCUMENTS TBlS SPACE FOR CUSTOMS USE ONLY 

•: : ... .. , 
: .. 

. •' ,.. .• 

287.BB 

17. )0 
,a.•.-, .• 

4254. Zl-

I declare that r am the O nomlnal cons.lgnoo and that the actual owner obtlllned ill pursuance of a purchase or a11rocmen\ \o purchase. I also Include 
for customs purposes Is as shown above, or CiJ conslpee or agent of tho In my deelaration all the statements in the dcclaraUnn on the b11ck of lhis 
c~ee. I further dcc:luo ~& thf/' merchazidlse O was or CJ was not entry, 

~ ~]'JI Coo.Pe . 8-5-76 . 1 0 l'rincipoL . . 

~;~~~~~i'!~~~~~~~~~~~::~:~:!(~~1• g :::~~-~:.-~~~-::~--~~TitfeY·-~~:o/ t~c cor;o;o:io~ 
---·-··----------·-·-·-··----·--·-·-···-(Add'rcs1) . 0 Authoru:ed 01enC . 

(JtA.A. Di.~ 1?7"} ~.3~~ (l~~!.. ... 
h.a.. ,,,:_ ~:..,... /,u..~i/- . ' .. 
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Tb1s Space Fo:r Cemu• Use Only REJI! # l!:-----~--...... -----------'l'b!s SJ!ace For CusiOIIUI Use Only 

'it"c..cic AND FILE NO. M.O.T.• 

MANIFEST .NO. 

J'onn approved. 
Budeet Bureau 
No. 48-21'1.6. 

DJ.st. aud Port Code 

,n_n, 
Port oi Entz>' Name 

t.it;UJ YORlr 

LTcnn Bond No. 

TB 11--S-77 
Imponez: of Record (Name and Address) 

GIVAUDAN CORPORATION · ·100 Delawanna Ave Clifton R.-1. 
For Account oi (Name and Address) 

Same .Ssme 
ImportiDe Vessel (Nam'l) or Canie:r 'B/L or AWB No. Port of Ladinc LT. No. &Del Date 

ELIZABETH .OORNHOFEN (Gerrum) 203 lff 2 1 [ilan Antwerp/Milan 
Country of ExponaUon Dato of Export11Uon T)'Jle and Date of Invoice LT. FroDl (Port) 

Belgitm S-5•76 CF 551S s~7 ... 7 6 
U.S. Port of VnlaclinC Date of Importation Location of Goods-G.O, No. LT. Car:z:ier (Delivennl) 

NEW YORK 
MARKS& 

NUMBERS OF 
·PACICAGES 

COUNTRY'. OF 
ORIGIN OF 

MERCHANDISE 
(1) 

. ... ~ 

5~14-76-. ID C31228 S-17-76 
DESCB.IPTION OF MERCHANDISE lN TERMS OF 

T.S.U.S. ANNO., NUMBER AND XlND OP ENTERED VALUE T.S.U.S. ANNO. 
PACKAGES (2) • _IN U.S. DOLLAll.S REPORTING NO. 
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UNITED STATES ENVIRONMENTAL PROTECTION .AGENCY 
. RE~l'ON II 

EDI.SON. NEW JERSEY 08817 

November 22, 1976 · 

Mr. Frederick G. Eichel 
Sen.i or Vice P_res i dent 
Givaudan Corporijtion 
100 Delawanna Avenue 
Clifton, New Jersey 07014 

Dear Mr. Eicheli · 

Attached is a c~py of~ letter received by me from Dr. Upholt 
.of our Washington office reporting res4lts of TCDD anijlysis·on 
samples supplied by you to Dr. Gevirtz of my staff. As you 
can see, the results ·of tlie analysis obtained by EPA agree 
with your analytical results •. 

Our analysis also indi-cated the possible existence of two other 
dioxins, the s_i.gnificance of which most probably will be under-
goi.ng evaluation. ·- . • 

I want to again thank you for your·cooperation in this matter. 

ours, 

Michael V. Polito 
Emergency Response & · 
Ins~ection Branch 

Attachment 

cc: E. B. Outwater, ORA 

a ... 
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·uNITED STATES ENVIROtJMEN:TAL PROTECTIO~: .AGENCY 

WASHING,-ON. DC. 20-1&0 

.. ,. ~-- ~.- r. .• 

NEMORANDUH 

OFr-'ICE OF WA1 C.:,"'l AND 
114."ZA.ADOUS MA11:.AI AL!i 

SUBJECT: 

FROM 

TO 

. . 

.(. 

Analysis of Givaudan Trichlorophenol . ~-;:£,.·. 
Wil_li am M. Uphol t:, Ph.D., Directo~;~:-r<-:t~ 
Health Effects and Science Policy, OWHM (WH-556) 

1'1ichael v. Polito . 
Chief, Emergency Response & Inspection Branch 
Surveilliance and Analysis Division, EP~ 
Edison, New Jersey 08817 

Enclosed are the resuits I have received from NIEHS and Wright State 
University on· analysis of Trichlorophenol. from Givaudan, which you 
sent to them at my request. 

JI summary of their results on 2,3,7;8-TC_DD only follows: 

TCDD Reported· 
Sam2_le No. Laborator~ TCDD Found by Givaudan 

5980-76 Wright State 1.9 ppb 2.0 ppb 

6750-76 NIEHS 0- at 2 ppb sensitivity. 14.0 ppb 

9260-76 Wright State l. 8 ppb -2.0 fPb 

The results are qoite·consistent with those reported by Givauda~ (shown in 
last column) and indicate a very low level of 2,3,7,8-Tetrachlorodibenzo

. p-dioxin. In addit.ion, l.'IEJIS found 7. 4 ppb of a compound believed to be 
l,2,3;4,6,7,8-Heptachloro DD in sampie No. 6750-76 and Wright State found 
0.119 ppb of an Oct·achloro DD in sample No. 9260-76. 

Enclosure 

cc: 
F.ric Outwater, DRA 
John MoorE:, NIEH.5_ 
T. o. Tiernan, r-1right State Univ. 
Tom· 1/ollol·Nt!/ (k'ti-566) 
Phil Kearnel}, USDA, N,E. Reg. 
Barry Commoner, Washing~on Univ. 
Assistant to Deputy Adm. (A-101) 
. Dir . . , Operations Coordination·. 

\. ... 
-·------
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REPO,RT OF SAMPLE .ANALYSIS 

FROM: U.S. OEPART.MENT Of HEALTH, EDUCATION, AND WELFAIII!. 

Food and Drog Administration 
1560 E • .Je.fferson ·,., 
Detroit, MI. 48207 

TO: 

Givaudan · Corp9ration 
125 Delawanoa Avenue 
Clirton, N.J. 07015 

0£SCRIP'TION OF .SA.l,;IPLE · 

~ 

./ 
I 

' 

• 
REFERENCE TO TH.JS 
REPORT OF ANALYSIS 
IS PROJOBJTED IN 
LABELJJ,IG, AD YER. 
TIS/NG. OR OTHER · · w 

SALES PROMOTION. 

FD'A SAM,,.1..1'; NUMBER 

· . 83-336-421 
DATE &AldPLE COLLECTED 

06-27-83 
COLLECTING INSPECTOR 

Brenda L. Holmes 

Eight ounces of Hexachloraphene collected froma drum identified lot 15304. 

'· 
ESTABUSHMEN~ W>-<ERE S~Ml'LE co LLECTE~ 1/(olhu :h= ,ddrerJU} 

' . '. . ' 

A1'41.0N FOR 
SUBMISSION 
OF REPORT 

C3: SECTION 104/d) OF TKE FEO AL FOOD, OAUO. A NO COSMETI C ACT 

G OTHER_ --Co091r1tlon wltn g,o,;;,•tt ,, 

REPORT OF ANALYSIS 

Tne above sample wa$ e11,,;,ineci for the presence of o-eire-pe-rt;c;de-amlior-indtmriat-cmmicaJ residues. 
Rasulu of ~rialym were -!S follows: 2, 3; 1, 8 TCDD . ( A D~oxfo) 

0 No Residues found. 

Ill R~idue(sl found are not of regulatory.slgniricance. · · 

. 
0 Residuehl found may be of regulatory significance. 

Specific detail$ ~r.e provided below. 

Found 16,1 ppt TCDD. 
Compendial limit 50 ppb 
USPXX, 3rd Suppl. p. 142. 

DATI! 

08-23-83 
TITLE 

Supervisory Chemis~ 

,. 

' . 

,. 
' 

;- ·. ; .. 

I 
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REPORT OF SAMPLE ANALYSIS 

FROM, U.S. OEPARTMENT OF HEALTH, EDUCATION, ANOWEU:ARE 

Fooa and Drug Administration 
1560 E. Jefferson 
Detroit, HI,· 482b7 

TO: 

Givaudan Corporation 
125 Delawanna Avenue 
Clifton;· N.J. 07015 

OESCl'IIPTION OF SAMPLE 

~ 
I 

I 

REFERENCE TO THIS 
REPORT OF ANALYSIS 
JS PROHIBITED IN 
LABEUNG,.ADVER-
17SING, OR OTHER 
SALES PROMOTION. 

FOA SAMPt.E NUMBER 

.. 
83-336-422 

O~TE SAMPLE COLLECTED 

06-27-83 
COU.ECTINC INSP,ECTOR 

Brenda L. Holmes 

Eight ounces of He:xac~lorophene collected from a drum identified lot 15309. 

• ESTABLISHMENT WHERE SAM_PLE C0Ll.6CTED (lforhcr than addralt:t:J 

oc;A -s:O l'I.II ~OA 
SUBMISSION 
Of "!:POAT 

m SECTION 704{d/ OF THE FEDERAL FOOD, DRUCl, ANO COSMETIC ACT 

LJ OTHER --<,oopot•tlon wtv. grow• n 

.REPO::ITOF ANALYSIS 

The above sample was exa~ined for the pres~nce ot =~de"am:ffartnoam1r-cl\et'lircal res idues. 
Result, of analysi, wtre ~s follows: 2, 3,7 1 8 - TCDD ( dioxin 

0 No RHidues found. 

[XI Residue(s) found arc not of regulatory significance. , 

0 Residue(s) found may be of regulatory significance. 
SpEclfte'detalls are provld~d below. 

Found 16. 6 ppt TCDD 
Compendial limit 50 ppb 
USPXX, 3rd Suppl. p. 142. 

OATE . 

08-23-83 u.u~cvisoq Chemi st 

I 
t. 
I 

j. 
;,.i :;, 
=:· .. 
~": 

' · 
' 
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REPORT OF SAMPLE ANALYSIS 

FROM: U.S. OEPAFITMENT OF HEALTH, EDUCATION, ANO WEI.FARE 

Food and Drug Administration 
1560 E. Jefferson 
Detroit, MI.. 48207 

TO: 

G1 vaudan Corporation 
125 Delawanna Avenue 
Clifton, N.J. 07015 

DESCRIPTION OF SAMPLE 

~ 

. I 

REFERENCE TO THJS 
REPORT OF ANALYSTS 
IS PROHIBITED IN· 
LA.BEL/NG, ADVER-
11SING, OR OTHER 
SALES PROMOTION. 

FOA SAMl"t.E NUI\.ISER 

· 83-336-423 
CATE.SAMPLE COl,.LECTE,0 

06-27-83 
COLLECTING. INSPECTOR 

Brenda~. Holmes 

Eight qunces or Hexachlor ophene co.llected from a drum identified lot 15330. 

,sTABI.ISl<MENT WHERE SAMPLE COl.LECTliO f' o/hff~rh#/1 addrau.,) 

. ~ . 
Ac:acn-.: cna 
SUBMISSION 
OF REPORT 

Cl SECTION 704/d/ 01: T HE FEO~RAL fOOO, ORUG. ANO COSMETIC ACT 

Li OTl-t!:R --Coop orotlon wl'dl gr'ow•ro ' \ 

REPORT OF ANAL VSIS 

The above sampl~ was exa~lned tor tho presence ot ~n~-~trc?wi1m",:tn:mi,ea-l re,ldues. 
Results of analym were ~s follow,: ' ' ' . · . 

0 No Residues found. · 

· Cf Residuebi found are not of regulatory significance. 

0 Re,fdue(s} found may be of regula tory , ignificance:. 
Spe<:lflc details are provided.below. 

Found 2l'.8 ppt TCDD · 

Com~endial limit 50 ppb 
U~PXXj 3rd Suppl. p. J42. 

OATE 

08-23-83 
ITt.E 

Supervisory c_~em_i_s_t ____ _ 

I 
? 

:. 
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REPORT OF SAMPLE ANALYSIS 

FROM: U.S. DEPARTMENT, OF HEALTH, EDUCATION, ANO WELFARE 

Foqd and Drug Administration 
·1560 E. Jefferson· . 
Detroit; _MI, · 48207 

TO, 

Givaudan Corporation 
125 Delawanna Avenue 
Clifton, N.i. 07015 

DESCRIPTION OF SAMPLE 

.~ 

°/ : 

., 
•• 

REFERENCE TO TIQS 
REPORT OP ANALYSIS 
IS PROUIBJTED IN 
LABt'LING, AD YER• 
17SJNG, OR OTHER· - ·-
S,tl.ES PROMOTlOJ{. . 

FOA SAMPLE,NUMIIGR 

83-336- 425 
CATE SAMPLE COLLECTED 

06-27-83 
COLLECTING INSPECTOR 

Brenda L. Holmes 

Eight oun~es of Hexachlorophene collected from a drum 1d~nt1f1ed lot 15303. 

. ESTABLISHMENT WHERE SAMPLE COLLECTED (I/other than addrestrt/ . \ ·., 

REASON fOR 
!>UtlMJ!>!SlUN 
OF REl'ORT 

Ill SECTION 104(dJ.oF THE FeoeRAL FOOD, oRvc. ANO cosMETIC ACT 

0 OTHER --CuYp••·';""" "i;;, viv·_.,, 

A EPORT OF ANAb. YSIS 
. . 

Th~:!::::':: :.::m;::lc· wa~ a;;;ar.ilned for ma Pi~oa.-.ca cf orre-onn~~cSticida ,rndtcrindcm:r1a1"'tt!Mlt:!I residues. 
'Results of analysis were BS follows: 2 3 7 8 - TCD

0

D (dioxin) . ' t , 
, . 

D No Residues found. 

9f . Residuels) found are not of regulatory significance. 

D Residuels) found may be of regulatory significa~. 
Specific detiils aro provided below. · 

Found 17.2 ppt TCDD 
Compendial limit 50 ppb 
USPXX, 3rd S~ppl . p. 142. 

CATE 

0R-2 -83 

IT.LE 

Supervisory Chemist 

I 

I 

: ,. 
;-, 

,._: 
:j,' ,. 
i' 
L, .. , 
1· 
I~ 

i. 
i 

1·' 
t 
f: 

j: 
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! 
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!· 
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Dr. H .A. · Brandman 
Clifton, N.J. . 
February 22, 1977 

Dr. Dor.sky 
Dr. Manowi tz 
Mr, Snyder 
Dr. Brandman 
.Mr. Ae~inwa!:i 
K.r. Seala 

-~iwJ:.l:un 
Mr. Broderick 
Mr. von Essen 

·Mr. Levy 
Mr. Greif 
Mr. Porcaro 
Mr. Gold 
Dr. vaterlaus 
Dr. Sambeth 
Circulation 
Technical Committee 
Forschungssekretariat 
EDT . 

..:J .J , IA-~ t ,t;..: ·:..-~ ... ,·· 

~ =ff'~ .:·e,; .. 
tt:> . . ,; , .... , .. 

Specifications for 2,4,5-Trichlorophenol (Dow) 

Meeting at Clifton 

Purpose: 

For Dow: 

(Feb. 16, 1977) 

To review Dow's pr~posed specifications for 

2,4,5-trichlorophenol (TCP) 

Joe Stearns: Product Sales Mgr.- Agricultural Products 

Ed Neitzke: Account Mgr. - Agricultural Products 

For Givaudan: Ken Aspinwall 

Ha.l Brandman 

Len Levy 

George von Essen 

Dow's representatives presented tentative specifications for 

their TCP that they feel are reasonably attainable. They reg~rd 

the next two months as a trial period to evaluate their ability 

to meet these specs. The propos~d.specifications are as follows: 



: , . - 2 -. . . ': .. .. • . .. . . 
• I 

Dow Givaudan 
~- Proposed Re.quested 

2,4,5-Trichlorophenol 99.0% 99.5% 

2,4- and 2,5-Dichlorophenol 0.25 

3·, 4-Di.chlorophenol 0.20 

Total Dichlorophenols 0.45 <0.2 

2-Chloro-5-methoxyphenol 0.30 <O.l-

2,3,6-Trichlorophenol 0.50 <0.3 
1 

TCDD <0.01 ppm <0.01 ppm 
2 

Color Givaudan 3 
3 

:Cron <5 ppm 

~ 1It was requested of Dow that they furnish actual TCDD levels 

r--,.., 
__) 

instead of "less than" figures. They are reluctant to do this 

citing the amount of time required for each analysis. When 

pressed on this matter Stearns suggested it be taken up with 

Bob Hudberg or Ed Freiter. 

2 Dow is currently evaluating Givaudan's procedure for TCP color 

analysis (Letter: L. Levy to R. Hudberg - 1/4/77). 

3This has not yet been established. 

In addition to the above,Neitzke was asked to check on the 

presence of dichloroanisoles or 2,3,5-trichlorophenol in Dow's TCP. 

:eg 
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; ., ,, .. ,,, · GlVAUDAN CORPORATION 

QUALITY 90NTROL DEPARTMENT 

SPECIFICATION~ 

2,4,S~TRICBLOROPHENOL 

*
OH l 

I . 
Cl 

Cl 
. . . 
Molecular Formula: 

Molecular Weight: 197.46 

APPEARANCE & ."Cc;>LOR:. White to off-white fused mass or flake·. 

Molten material may have a sli~ht p~nk cast~ 

~ . 

COLOR OF TCP IN SOLUTiON: A 101 alcoholic solution is prepared •. The 

color of this solution is no .darker than 

Giv~udan ·color 3 ·(.00050 g. _Potassium 

Dichromate/100 mi. 21. Sulfuric Acid). 

CONGEALlNG POINf: 63.5°C. Minimum' 

Givaudan Index Test Me~hod V • 

. 
PURITY & IMPURIT~S .BY GAS CHROMATOGRAPHIC ANALYSIS: 

2, 4, 5-Tr i:'chloroph~nol 

'2, ~, 6-Trichlorophenol . , 

Dichiorophenols 

·2-C~loro7S-Methoxyphenol 

Dichlorometboxy Phenol . . 

98.71 Minimum 

O.SI.Maximum 

· 0. SI Maximum . 
. . 

0.31 Max'imum 

o.s,· Maximum 

·procedure: GLC anaiysis using normalized area for the:det~rinination. 

--· - ...... 
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Page 2. 

_Equipment: 

1. GLC unit equipped.with a flam~ ionization, detector 

and eleq~ronic 1ntegrator. 

2. Column: 6' x l/8 11
., 4% FFAP on 100/120· chromosdrb G. 

3.· Chromatog~aphic Conditions 

A. Flow: 40 ml/min. 

B. 

.c. 

D. 

Note: 

~ample Size:· 0.2 ul of a solu~1on of samp~e in ~cetone. 

Sensitivity:_ 2 x. 102 

Oven Temperature: ·190°C. 

Id~ntities.and purities are determined based on the 

attached curve .. 

SPECIAL REQ~I~NTS~ 

* 2,3,7,8-Tetrahylorodibenzo-l-dioxin (TC~D): ·1 ppb" Maximum 

*Certification,for TCDQ content is to be furnished by the 
\ 

supplier.for each ~atch ~f 'l'CP. 

.. . - .... 
. ··· .. · . '-·- -- - ... .. 

- r-

D~cember.l, 1983 
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.. PRODUCT STEWARDSHIP GUiDELINES FOR . ·, ·.' ' -' .. ':· , 
. . . . . - . . .• . . ~ . 

SAFE . ~LING OF. 2, 4~ 5-TRICBLOROPBENOi. · · · .. ,. ·.·. . - . -. _, . . 

PURIFIED 

INGREDIENTS (~pecifica~:i.ons). 

· 2,4·,s-Trichlorophenol, minimum : . 98.Q% 

Ot~er re+ated chlore>plien.ols~ maximum 2.0% 

2,3,7,8-Tetrachlo~odibenzo-p-diox~n, ~aximum 0.01 ppm 

PHYSICAL PROPERTIES. (These are laboratory or lite~ature data typical of the 

product and are no_t to be consider~d as·, ·or confused with, specificati~ns.) 

STRUCTURE 

Formula 

Molecu~ar Weight 

Freezing Point, °C 

Boiling Point, ·oc 

Flash Point 

Cl 
.. Cl 

Cl . 

c6H2c13o~ 
l,97.5 

65 

253 

)860°F C.O.C. 

$pecific Gravit,.(Technical) 1.5@ 167°F 

Solubility in water@ 25°c (gm/100 gm). O.il9 

Acetone 
Benzene 
Methanol 
Toluene 

610 
83.5 
610 

_120 

NOTICE-The information herein is presented in good f,ith, but no warranty, express 01 implied. is given 
nor is freedom from any patent owned by The Dow Chemical Company or by others to be inferred. 

DOW CHEMICAL U·.S.A. 
AGRICULTURAL PRODUCTS DEPARTMENT • MIDLAND, MICHIGAN .48640 · 

·4·•·~ 
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HEALTH HAZARDS, TOXICOLOGICAL PROPERTIES & FIRST AID 

· Introduction 

The following st.atements on health hazards and toxicological findings S':1111-
marize some of our lab.oratory findings for 2, 4, 5-trichlorophenol (TCP) • 
Further information concerning these matters may be obtained by contacting the 
Agricultural Products Department of The Dow Chemical Company. · 

·Toxicological Properties of 2,4,5-Trichlorophenol 

1. 

2. 

Ingestion 

TCP is low in acute oral toxicity. The LD50 for rats i_s in the range C?f 
2~00-2850 mg/kg of body weight. The chronic oral toxicity is as follows: 

.A. Rabbits Twenty oral doses of TCP in 28 days produced no 

B. Rats 

c. Rats 

Eye Contact 

changes at levels of 0.001 and 0.01 g/kg. Slight kidney 
changes were detected at 0.1 g/kg and very slight kidney 
and liv~r changes at the 0.5 g/kg level. 

Doses of 0.03, 0.1, 0.3 and 1.0 g of TCD/kg in olive oil 
were administered via stomach tube 5 times a week for 4 
weeks. No significant changes were detected except a 
depression of growth and an increase in erythrocyte 
fragility at the 1.0 g/kg dosage level. 

TCP was fed in food at 100, 300, 1000, 3000 and 10,000 ppm 
for 98 days. No adverse -effects were detected at 1000 ppm 
or less; 3000 and 10,000 ppm caused mild diuresis and 
slight ch_anges in kidney and liver. 

TCP is capable of causing sevare irritation, even·marked corneal injury. 

3. Skin Contact 

A single short skin exposure to TCP may cause redness and ·swelling of 
the skin. Repeated minimal exposure without washing may cause skin 
irritation. TCP is capable of causing more severe chemical burns upon 
prolonged exposure and when contact is made with melted material. 
Experience has indicated that this material ~snot absorbed through the 
skin in acutely toxic amounts. 

4. Inhalation 

TCP dusts may be irritating to the nose and throat. 

···. :.-·' 
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Toxicological Properties of TCDD 

The very highly toxic chemical, 2,3,7,8-tetrachlorodibenzo-p~dioxin (TCDD) can 
be formed in hazar.dous amounts under certain chemical.and process conditions. 
TCDD has been demons~rated to cause tumors in a lifetime ratlt feeding study at 
0.1 µg/kg of bqdy weight/day, but not at levels of 0.01 or 0.001 µg/kg of body 
weight/day. It has also demonstrated to cause birth defects. when given to 
mice subcutaneously at 1-3 µg/kg/day for ten days during the second trimester 
of gestation (no effect level was observed at less than 1 µg/kg/day). In. 
humans sufficient exposure to TCDD may· cause ~hloracne, a dermatologic con
dition which results in multiple comedo ("blackhead") formations primarily on 
the face although other parts of .the body may be involved. Appearance of 
chloracne may indicate exposure to dangerous levels of TCDD. 

Fi-rst Aid Measures For TCP 

Eye Contact 

Skin Contact 

Contaminated eye(s) should be flushed promptly and thoroughly 
with copious amounts of flowing water for at least 15-ininutes. 
Get medical attention. 

Contaminated skin should be washed with soap and plenty of 
water. Any irritation that develops should receive medical 
attention. 

Inhalation -- Anyone experiencing any noticable ill effect from breathing 
the dusts.of the product should be removed to fresh air. 
Medical ·attention should be obtained. 

PROCESSING HAZARDS & PRECAUTIONS 

Introduction 

Precautions for· safe handling and use are necessarily general in nature, since 
the circumstances associated with each customer's use of the material are 
unknown and beyond our control. Suggestions·wit~ regard to the hazards likely 
to be encountered in specific operations-will be mad~ upon request whenever 
possible. Inquiries about such specific operations and uses may be directed 
to the Agricultural ~roducts Department of The Dow Chemical Compa~y. 

Fa.ctors Influencing TCDD Formation 

Two of the factors influencing.the formation of TCDD from TCP are temperature 
and time. Retention of TCP at 150°C for several days has resulted in formation 
of TCDD. As the temperature and/or time are·increased, the TCDD can reach 
levels of several ppm in TCP. Fo~tion of TCDD in TCP has been catalyzed by 
contact with -iron at 150°C. TCDD may also be formed at lower temperatures or 
shorter periods of.time. · · · · 

The most likely conditions for formation of TCDD to occur requires that the 
TCP be in an alkaline condition.- Heating an alkaline solution of TCP at 
temperat~res of 60°C for thirty hours or 100°C for four hours at pH=. 11 will·. 
result in the formation of measurable amounts of TCDD. 

;, 

- ·"I. • . . . ~ . . ·. .. 
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Precautions for Safe Handling & Storage 

During.periods of long ~torage ~£ ~0ite~-TCP temperatures ~n excess of B0°c 
~houlq be avoided. Processing.temperatures.of'TCP in excess ef 150°C should be 
avoided. It ·is preferrable to process TCP at temperatures below 100°c to 
minimize the potential for TCDD formation. If necessary to process TCP at 
t~eratur~s oyer l00°C, frequent mopitoring of the TCDD formation ·should be 
employed. · .... 
Process operations where TCP is handled in an alkaline condition should not be 
conducted at temperatures· over 100°C_wihtout prior consultation with Dow 
technical personnel. When processing under alkaline conditions, frequent 
monitoring of TCDD formation_shpuld be employed. The user shou~d thoroughly 

'monitor his process.and elimi~ate all points of high localized temperatures. 
Sources of energy inp'ut which can cause process temperature in the alkaline 
c~ndition to r~se above.100°C should be identified and evaluated. 

Equipment Handling 

Great caution.should be observed any time a residue or a decomposition product 
of TCP is encountered. This material should be considered to contain TCDD until. 
labor.atciry. analysis · has established the absence of TCDD. 

Any residues should _be colle~ted and ·disposed of via proper methods. '·Contam
.. inated equipment should be retained in the work area.until·properly cleaned. 

. . .·.• 

·.All ·high temperature tre~t~en~s such as torch ·cutting, burning or direct' firing 
of equipment that is in contact with TCP can be extremely dangerous since TCDD 
formation is likely to occur under these conditions. ·A thorough cleaning should 
precede these heat treatments. After cleaning, precautions should be taken to 
insure the isolation of the worker from contact with any vapors. 

PERSONNEL SAFE?? & PRECAUTIONS 

Precautions For Safe Handling 

Chemical workers' goggles or their equivalent should be wom when TCP is handled. 

When operations such as loading, sampling, measuring cleaning up spills are 
carried out or in other instances when skin contact is likely to occur, the 
operator should wear a fa~e shield, monogoggles and impervious rubber suit 
(or equivalent). After use, the above clothing should be thoroughly laundered 
before re-use. ,. 

Exposure of persons to a dusty atmosphere or vapors. containing TCP requires 
the use of an organic vapor respi!ator equipped with a dust filter. 

·.·. ' 
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· Personal Hygiene & Wipe Testing 

Trichlorophenol should be contained within the operating areas ~tall times. 
A personal hygiene. program which includes t·he proper use of decontamination 
procedures should be instituted in any plant ~hat has the potentia1 for 
employee, exposure to TCDD. · 

1. Em.Ployees working· in the area shoula be ·weli informed and ·acquainted with 
the toxicity and potential hazards associated with TCDD. 

2. All operators working in the productiolf area should shower thoroµghly 
. eaeh day before leaving the plant. : · 

3. Work clothes should be kept: on site, changed daily and 'Washed separately, 
.Preferably at a separate laundry.facility located at t~e plant site. 

4. Food, beverages and smoking should be restricted to designated areas.free 
of chemical contamination. · 

A regimen of wipe tests of work areas and subsequent analysis for TCDD should 
be established to assure that personal'exposure is minimized. Wipe testing is 

,. ·intended to be used as an indirect measure ·of the skin contact hazard fr-om 
·chemical exposure to which operating !'>"ersonnel may be ··subjec.ted. If wipe 
tests are carried out on a well chosen set of sample locations, the collective 

. ,, . resul,ts can provide an-indication ·of·genera:1· plant cleanliness and.njay·point 
· -. · .out specific areas of contamination if they ·occur. Wipe testing methodology 

will be supplied by the Agricultural Products Department of The Dow Chemical 
. _ Company on request. ' · · · 

.. 

', ., ..... 
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1 00 De 1 aw an a Ave • . . x~~: 1-1 • IAA1JO-..) IT" "L, (If L 
Clf_fton, Ne~ Jersey .e-;!:·:DJ.· P• aio$S ~ '. 

:;~;r :;~~· rICHL~:~p TECHIUCt~0£~ ·'· . ' ,.--
j] •.. 
j;; 
-~;:: ,~'. 
~-. 
; ; 
'• .. 

;·. ,.. 
·,. ·~· 

:-·· 

:··.• 

Ins-pectfo.,s .of the re•a,n.1ng drums of i:, 4. 5 Trf ch1oropheno1 
· t~chn.fcat·: grade (TCP) . .,,~_j"~fcates: that lot identity ,an be .. _ 
•s$.1 sned; to ·011ly .8: dru;p.~:·_ These drums, have received mf nor d 
d•mage ·and some s u1erf.f~i al rusting has occurred. Neverthel es , 
the· integrity of the ·cJn.ams appears to have been maintained. e 
TCP b p&rt of 1-ot nu::~2:- P'.MOE139. !!!d his the following I 
analysis_.; • .· · ·:,,:"~ · · · / 

; • • • I \.". • • .. J,:.{~t,.,..~, • 

t.OMPONENT • · :,:::=.:·~:t.. · · · ·I BY WE I 6HT - ., .. . 

f{~.-.. : ·D·f~loroph.eno·l :/f#.1;? · ·.. t C.04' · , 
~-~~4';· ~l·_.S; 2.· 6·,D'1ch1J·r.qphenols .· ... 0:.17" f: 
2:.:, 3~ •.. Trichlorop:henol·~,:·· 0.28 
2 •. 4. 5: Trfchlorophenot 7 · 95.12 
Monochl o.roaethyoxyphenol··· N. D • 

. D1 chl oroae thyoxyphenol)::_·,. 4. 17 
.:·rrf"ch1oroan1so1e. :-~~-.-.. 0 .• 01 

t:•_trachlorophen~·l. ...:.;t:.. ··· N.D •. 
. .- .. ~;_: J·. '1:'ii·•· Tetracbloro.fjf;,enzo-p-dfoxin. <O.Ol ppm 

·· ti-:;) .. ca·J_-·~~ o,-.-+~·~the{~~sf~ta~~e ple-~s~ do not hesitate 
to c:a 11 •. ~ . _. . · . -:.-. 

··. . .. ~;;{~~ 
·. :: . 

Regards,.:: .. • . ..:;~=-
. . : ._./· :~: ,: 

. : . : . _;....·;;., .. ·.- ,/···>,. . 
.. -:- , .. I·:.·~-·/ ~ 
. 'f -~_.-4._ ?I::~_.~ 

I ·.· :,,~:- ··; 
-r•-r . . 

./ 
t:::" - • • . -... (' --· ~ /:' __, • J L • • • ""'.';> o. I . 

., ·' J.Qhn R. ·u1 rich. Supt.. ::· ... 
.• : Trfc.hloropheriol Plant 

/,. Dow Chemical Company 
Mi d1 an~• - Mi chi gan 4864·0 

-~ 

. ~ (517) 6~6-3219 ·--~\-

cc: Da~e Che~k Dow ~hemi~al Co~. 
New York Sa 1 es Office · 
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:~ ••• · /~;:,;;.$-Tri~hloropbenol ,·· Technical-

~-<i#tr§}i>··: -:-_ \:: · · · ·.·~ ... :.·:· :,;·· 
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6. drums· 
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Givaudan Corporation 
Attention: Mr. G.T. VonEssen, 
100 Delawanna Avenue--

Purchasing Dept. 

Clifton, NJ 07014 . .. 
·-:~ · ... 

. · ... ·.·. 
-:;:_ .. 

;-1 qa"-FY: !hat the ~aterial shipped has the .tollowinq analysis: 
.. ' . ·".~4-~.-~ .. :.".~_-:_ .{_'· -.-. . ' ' . ~·· ~ -: ~ ·. _.. - '.:;.::-. ;:'l. 

'.~ .. ·.:_:~.--~-~,/.t.-~.~--;·.~-. -'.-.~~-·_; ''.~~·::;., :. 
~~ .. i.~· .· ~ ' .i,_.,:· .. ~}~_31_,t·· ·_ . _ .. ~-,:·. ~ . . ,.,:-;,--, 

·~·=··· .:··~ ~-~.~-.. ·. ·~f 
l r. I·,• .. , 

2 ,- 4i, 5-Trichlorophenol . . ... . 

2, '3-~ ,--Trichlorophenol . . . .. 

'~c:Jilc;,rop)lenols ' 
~ . . -~.:~~~-~-.. :j~·:.=-.~ .. ' ··: . .. . .... 
. Dichl~rQmethoxyphenol. 

... . . .. ~ .... '· .:: .. 

. .. ; 
-.·::: 

2, 3';_ 7 1 8-Tet.rachlorodib~nzo-p-Dioxin 
. _.- . ··. . ) 

.>-~ ~-... :_-: 

. -~~~.i- .: ·:,:·.· 
. . .,, .. · .. -. 
• .r ••••. -· .-~~ ·.· ___ ._ .. 

• •• : ~~ ~(i •• : •. 

:· . . ·" . 
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,-t.};~ ... 
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ttf--_:_:,· 
. :.r~ ?" • 

.... if. . .s· 

·:~'?.~ .· . 
~ ~~-. 

4..~ 

; • 

LQt· Number 
MM07~48 . 

0.31 

0.11 

4.71 
:.·.· .... 

<0.01 ppm - -
.. . 

1
-~h/.-d~-
c.·M. Olson, Quality Assurance 

12-27-78 
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2, 4, 5-TRICHLOROPHENOL 

SPECIFICATIONS 

Compositions by GC Analyses: 

Z, 4, 5-TCP 

Z, 3, 6- and other TCPs 

Dichlorophenols 

Monochloromethyoxyphenols 

Dichloromethoxyphenols 

TCDD (Dioxin) 

October 23, 1978 

98. 3"/o minimum 

0. 5% maximum 

O. 5o/o maximum 

o. 2% maximum 

0. 5% maximum 

<ll. 0 ppb 
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CERTIFICATE OF ANALYSIS 

2,4,5-Trichlorophenol, Technical 
. C 

OOW OFtO£R NO, AMOUNT 

0050196 
LOT NUMBERS 

CUSTOIICR 
HA.IQ: 
AHi) 

A00RW 

MM06298 

. Givaudan Corp. 
100 Delawanna Ave. 
Clifton, NJ 07014 

.Attn: Mr. G.T. VonEssen, 

I CERTIFY: 

i: _ t!:.,f._ _, 

·. ·SEP 2 8 1978 

that th~ materiaJ shipped has the following analysis: 

... -
2,4,5 yichlorophenol 

2,3,6 Trichlorophenol 

Dichlorophenols 

Dichloromethoxyphenol 

2~3,7,8 Tetrachlorodibenzo-p-Dioxin 

THE DOWCHEMICALCOMPAHY r 
STOCK FOAM 70110 PRINTll:0 R•ll•70 

··Lot· Nuinber 
MM0629S 

94.4% 

0.42: 

o:3% 
4.9%" 

<0.01 ppm 

. -.. 

CONTRACT NO, 

I 

. -

' 
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Cf:RTJFICAT~ OF ANALYSIS 

2,4,5-Trichlo~ophenol, Technical 12-27-78 

00W O1\01:R NO, CAR 0 

4645599 
I.OT NUM8£1\IS 

Givaudan Corporation 
C:US1CIIICll 

NAIii 
AHO 

ADDIIUS 

Attention: Mr. G.T. VonEssen, Purchasing Dept. 
100 Delawanna Avenue 
Clifton, NJ 07014 

-. CERTIFY: That the materlal shipped has the following analysis: 
' . 

2,4,5-Trichlorophenol 

2,3,6-Trichlorophenol 

Dichlorophenols 

Dichloromethoxyphenol 

2,3,7,8-Tetrachlorodibenzo-p-Dioxin 

·-·0 

RECEIVED at RESEARQI 

JAN-4197~ 

THE DOW CHEMICAL COMPANY 

BY 

C!.M.d~ 

Lot Number 
MM07248 

94.8% 

0.3% 

0.1% 

4.7% 

<0.01 ppm 

C. M. Olson, Quality Assurance 
STOCI< 1"01\"I 7DSD PRINTIEI) R•I 1 •70 



Mr. S. Gold / 
Dr. J. Dorskyv 
Dr. R. Genet 

\ 

Mr. N. Panagio~akis 
Mr. O. Piplani ·. · • 
Ms. P_ •. ~ep~rd · :. 

) ) 

PURCHASE ORDER CHANGE 'L 

· DATE: · September Z 9, 1978 

. Please ~ange your copy of Order No. R 21001, Trichlorophenolto. 
read as _follows: Technical Grade 11Dow11 Code No. 2-75 

Quantity: ______________ _ 

Price: $2. SO lb. FOB Midland, Michigan 

Delivery: · ----------------
Shipping 

Others: 

Terms: • , 
Bulle Tanktruck/,:'ankcar • $2. 40 lb. 

Complete Schedule:Truckload Dr~ll · - 2. 46 lb. 
Less than _truckl~ad , - 2. 50 lb. 

ALL FOB ¥idland, Ml...' .. 

(40. 000 lbs.) 

GeorJ(e T. Von Essen 
Purchasing Dept. - Raw Materials 
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~~~RTIFICATE ~F AN~~VSIS 

2,4,5-Trichlorophenol, Technical 

DOW ORDER NO, AMOUNT 

0050196 
I.OT N!,JMIIU!:RS 

CUSTOMER 
1141111 -ADDRIQ 

MM06298 

Givaudan Corp. 
100 Delawanna Ave. 
Clifton, NJ 07014 

.Attn: Mr. G.T. VonEssen, 

-I CERTIFY: 

~ ~ ,~~ 

~ THE DOW CHEMICAL COMPJ 

DATE 

9-25-78 . 

. ·SE'.P 2 81978 

that the material shipped has the following analysis: 
.. · 

~ ... · .. ·.: .... "Lot Number 
MM06298 

2,4,5 Y,ichlorophenol 94.4% '--
2,3,6 Trichlorophenol 0.41 

Dichlorophenols o:3% 
Oichloromethozyphenol 4.9~ 

2,3,7,8 Tetrachlorodibenzo-p-Dioxin <:O.Ol ppm 

... 

. . 
•' l· 

' . 

THE DOW CHEMICAL COMPANY . , ~. -§Hty Assuran~e 

STOCI( FORM 7050 PRINTEO R•ll•70 



CERTIFICATE OF ANALYSIS ~ THE DOW CHEMICAL COMPAN 

.. 11'.C:RIPTJ<I .. vr ... ATl!:RIAL. DATE 

224,5-Trichloroehenol (Purified} March 17; 1978 

co_w OROICR NO, 
r'"IOUNT 

--R ~ ,cUC:~ Ng. 

3459156 
LOT NU ... 9ERS 1---·- &R """"'" NQ, 

See below 
. 

CONTRACT NO. 

Givaudan Corporation 
aJSfClll(R 125 Delawanna Avenue OATS SHIPPED 

NAIii! 
AND Cl 1 f ton , N • J • 07014 . March 16, 1978 ADDRI~ ATTN: . Mr. G. VonEssen, Purchasing Dept. - DOW LAS FIL~ "!0, 

1 CERTIFY: that the material shipped has the following analyses: 

LOT NUMBERS 
MM 08087 MM 06137 · 

2,4,5-Trichlorophenol, % 99.l 98.4 

2,3,6-Trichlorophenol, % o.3 .4 

' Dichlorriphenols, % 0.3 0.2 
-· Monochloromethoxyphenol, i 0.2 0.4 

2,3,7,8-Tetrachlorodibenzo~ 
para-dioxin (ppm} <O.Ol <O.Ol 

RECEIVED at RESEARCH 

MAR 311978 

' .......... _,,, ..... 1~-- :. .. ~ . ,, ...... "':, . 

~
.)· THE DOW CHEMICAL COMPANY 

:STOCK FOR ... 7010 PRINTED R•l1•70 

~ .f¥/PV t!.e .. IBY L / •• •aMI' ~ 
Allen J/ffoward, Quality Assurance 



. 

~ 

T..~ ~~~, . 

CERTIFICATE OF ANALYSIS ~ ~:~THE DOW CHEMICAL.COMP 

g~,;;"l"T fgN <It' MAT •"IAl.. CIATE 

• 2.4,S~Trichloropheno] (Purified) 
s ... :ra-1a , 

DOW OROICR NO. f AMOUNT '--" -n Tn_,_.,. Ng. 

4245680 
LOT NU"IBERS I,_""'.., •--Q" ""'"-a" .. -

See Below. 
CONTRACT NO. 

CUSlOMfll 
Givaudan Corp. 
100 Delawanna-Ave. DATE StilPPl!D 

NAMl 
A!fD Cl if ton., NJ 07014 5 ... 11 .... 18 ADDRISS 

Attn: G. Von Essen DOW LAB ll'ILK NO. . 

I CERTIFY: that the material shipped has the following analysis: 

2,4,5 -TCP % 

2,3,6 TCP ... % 
\ 

Dichlorophen9ls .•• % 

Monochloromethoxyphenol ... %. 

2,3,7,8 Tetrachlorodibenzo-p-
dio~in. (PPM) . ' 

·!, 

RECEIVED at RESEARCH 

JUN - 5 1978 

., -··~ ... __ •• , ..... a\."'!.:"·"':·: •• 

THE DOW CHEMICAL CO.MP.A.NY · 

STOC:K FORM 70G0 P,RINT£D R•lt•70 

I
BY 

MM033l8 MM03278 

98.9 98.6 

0.4 0.6 

0.4 0.6 

0.4 0.03 

<0.01- <0.01 
.. 

Lot Numbers 
MM03288 

. 98.6 

0.6· 

0.6 

0.03 

<0.01 

MM04178 MM04148 · MM04048 

98.6 

.~o.6 

0.7 

o. 1 

<0.01 

98.7 98,8 

o.s 0.3 

0.7 · 0.4 

0.2 0.6 

<0.01 <0.01 

.,ffSC1EIVSD 
.MAY 311978 

PURCHASlNG DEPARTMENJ1 
t • 

Allen J. Howard - Quality Assurance 



'I J,A. '/0 p/..._..t, /o,:. 
,V I 

GIVAUDAN CORPORATIOi' 
(FOR INTERNATIONAL CABLES & TELEX'S) 

Page of ------f pages . Operator's Use Only ------1 
Messa,ge number: ____ _ 
Date/Time sent: ____ _ 

Authority to. 'transml t S • Gold Dept. Operations -----------

TO: G G 

G\va.udan S. A. 

-Geneva, ~witzerlapd 

TEXT:··~ .Attn. J •. Sambeth . 
bur-rent Specs.- Dow Tech. TCP taken from recent Certificates of Analysis are: 

' . 
2,.4.,5 Trichlorophenol. 
2.,3,6 Trichtor-ophenol 
Dichlorophenols 
bichloromethoxyphenot 
Mono Chloromethoxyphenol 
2.,3., 7'..,8 Tetrachlorodibenzo-p-Dioxin 

We have aske~ Dow_for lates~ Tech. TCP Specs. 

94. 00/o Minimum 
0.5'¼ Max.· 
0.4'¼ Max. 
5.00/4 Max. 

Less than 0.01% 
Less than 0.01 PPM 

1979 Pure T.CP requirement 273 tons, Celemerck contract calls for 120 tons 

leavlng shortfal 1 !=)f. 153 tons. Pure TCP. One ton pure TCP is equivalent to 

1 .2 tons .Tech: TCP therefore we require 183 tons Tech. TCP.' 

Regards., Gold 

~ 
_) .&------------------------------------------



~· 

~ 

~.,Y,..UC""-'I'"':).. 

\ -..... tu , 
CERTIFICATE OF ANALYSIS ..__ ~ ~ THE DOW CHEMICAL COMPAi\ 

o---·"""' ,_ ""'.,.. """'TKR\AI. 

2,4,5-Trichlorophenol (Purified) 

DOW OROEA NO, IAMOUN~ 
4245681 

I.OT NUM8£Rll 

See below: 
Givaudan Corp. 

CIJS'l'OME°t 100 Oelawanna Ave. 
NAil& Clifton, New Jersey 07014 . 
ANO ATTN: G. VonEssen ADOtESS 

- I CERTIFY: that the material shipped has 

MM 32878 MM 04178 

2,4,5-TCP-% 98.6 

. 2,3,6-TCP-~ 0.6 

Dichlorophenol-% 0.6 

Monochloromethoxyphenol-% 0.03 

2,3,7,8-Tetrachloraibenzo-
-p-dioxin (ppm) <D.01 

RECEIVED at RESEARCH 

JUN .. ~ 1-.. · 

98.6 

0.6 

0.7 

0.1 

<0.0-1 

. 
~. 

the following analysis: 

LOT NUMBERS 
MM 03318 MM 32778 

98.9 98.6 

0.4 . 0.6· 

0.4 0.6 

p.4 0.03 

<0.01 <0.01 

THE DOW CHEMICAL COMPANY 

.. ~. I ~ Howard, Quality Assurance 
STOCK FORM 70llD PRINTltD R•ll•70. 

. 10ATlt 

5-18-78 

'CA" wR • .... ...,~"- """-

, ... w ... WMII.A __ .,._,..,'" ... _ 

C:ONTRl,.C:T NO. 

DATE llHIPPltD 

5-18-78 
DOW LAIi 1"11.E NO • . 

MM 04048 

98.8 

0.3 

0.4 

0.6 

<0.01 

·!. . ' 



CERTIFICATE OF ANALYSIS 
• • 1r •• ~ :,i..%( ;"~W,illlliiilta,,_ ' 

"\,.......~~.,... THE DOW _CHEMICAL.C~MPAI\ 

.,..,.,c;,.,.-T1-~ -• MA• .,..,,AL. OATI> 

~ , • I 

2,4,5-Trichlorophenol (Purified) 
· 5-18-78 

• 
DOW ORDER NO. !AMOUNT CAR 0ft TRUC:K NO 

4241516 
t.OT NUMBERS CUSTOM~n -nD,.;R '40 

See below. ' - COHTRAC::T NO, 

CUSTCo&Clt 
Givaudan Corp. · 
100 Delawanna Ave. DATE SHIPPED 

HM<( 

..... l,lfl) Clifton, NJ 07014 5-16-78 1,0Dll(SS 
:: .. Attn: G. Von Essen OOW L.AB FIL.£ NO. 
•. 

f 
. . 

-, CERTIFY: "that the material shipped has the following analysis: 

· ·: .2,4.,5-TCP ·!"'· % 

, ·. . 2.3,6-T~.-~I:·: % ... 

Dichlorophenols •• ; :% .. ... .. 
Monochloromethoxyphenol .' •• % 

2,3,7,8 Tetracnl.orodibenzo-
p-dfoxin (PPM} . 

;- · ... ·: ... 

.. .;.~ ;:_ -~··. 
;.*'~ •• ~: . 
! ; .. 

:, 

: .... ··· 
.····:- . 

.. ·; · .;.·. ·: 
• := • 

!.. 

Ml-104178 

98.6 

0.6 

·0.1 

O~l 

<0.01 

MM03278 

~8.6 

0.6 . 

0.6 

0.03 

<-(). 01 

•: . 

. Lot Numbers 

. 1'1M033T-8 . ' ~1M04148 · .. MM04048 
: ' :.r· ,, 

98.9 
.. 98.7 98.8· 

· 0.4 . 0~5 0.3 

0.-4 0.7 0.4 

0'.4 0.2 0.6 

< Q.01 <0.01 < 0.01 

;REG'E,IVE,D· 
· MAY 3 1 1978-

. 

.... . . 

REC~IV.~ ~at RESeAR~H_ 
PURCHASING. DEPARTMENT 

.. :~ :.! .. 
. :.~ : .. · 

. , .... •.,. 
:· : ... 

. JUN ... 5 197R · 

. .. · . 

.. ·.' .. . ... ' ..... ' 

THE DOW CHEJtlCAI! COMP~HY. 

STOCK F~M7- PRINT&D A•11•70 

1
8'1' ~f.~ . 

Allen • Howard. Quality Assurance 

MM321 

98.1 

O.E 

O~E 

o.c 

<O.{ 
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--

.; -:~ 
CAIIMINII T. PIIIIMPATO 
CMAalNAM' 

(
" •, • ,!-. _. t~ 

PASSAIC VAJJJN SEWERAGE COMMISSIONERS 
GOO WILSON Avm.UE 

ltONRT J. DAVDll'OAT 
aa, W. GORDON 
JOIIIIPlt M, ICGOAN 
eHARl,ZS A.. LAGOS 
COMltlsuotn:aa 

NEWARK. N.J. 071015 
(201) 344.1800 ..... 

CHMU!:11 C. CAIIIP,.1.4 ---011119.CHARLl:ST.ocutAZDa. --

J 
JIWly toreu 
City Engineer 
City Jlllll 
1187 Main Avenue 
Clifton, 'New .l'ersey 07015 

July 6, 1977 

Re: Pollution of 'Dl1rd River 

Dear Hr. torenz: 

fhis letter is in reference to a pollution of Third River caused by 
a leak in an 18 inch Clifton sanitary sewer which crosses Tbu:d. River at 
River Road. 

Laboratoey analysis of a sample taken on June 22, 1977, indica~ that 
a serious pollution of Thixd River exists. 

:rt is Jmperative that this leak be repaired as quickl.y as possible. 
Please reply to th.ls latter indicating what 4':'tion ?0\1 intend to take to 
el:blinate the violation as well as a timetAble fo: ccmpletion. 

PPD:rv 
Certified Mail 

cc: S .A. Labetld.D 
A.S. Goldberq 
F. CUpo 
L. Cuccinello 
Xn11PCctor 
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·:-. -,: ;: .. . ,-.,.jit, •. 

·;· .. ,1/ .... ~ 

·i:•~-=-:"""··"·,._·.:;., .. 
>i· 

.. , .. 'i; 
. liK' . .. . r-· .. ..... ,:, ·it ,• ~ ., \ 

~- ·1·· J 

I 
I 

· ~OLUTIOll 

WHEREAS the Olvaudan Co1'Po~at1on has agreed t~ 

belll" tbe oo_at ot 1Da~all".t1on. 1"eplace.manta m- i-epa.~a -~ 

to aaaUllle all z-eapona1b11.1 tJ' deiJlg the replacement. and 

maintenanoe ot a. 1611 oaat 1.ron sever line w1. th a 1$11 _extra I 
a~ong ola1 11.De beneath the ~ Rlvel' Bl'idgo at River Road,. 

J>elavanna, l'asaai-o OountJ, Jlew Jersen and 

-~ ·::'•' · WHBRBIUCtbe · Oountr Counae1 l'8eOD1r.1ends tho.t 
.. ···. . ·. 
pol"llli•aion bo sranted on the ba.aia ot a. l_ettov ot a.81'ee111&nt 

dgned bJ' sa1d Oornpany and •ated Novet'4bw 30, l95.3J 

NOW !rHEREFORE 8E I'l R'ESOLVED b;y the BOal'd _of 

-.O~aen Freeholders of :the Oourit7 of Pa&liaio that parp1i1J11on 
.• 'I.. • .- ·•· ..•.. 

·~lf"'and-·trheJ'ab_J'···srantri••to· tb•· Olvauc.\an CJorpoJ1a.tio1111,Q,.- .. 

'Nplaoe a 1611 oast iron sewer l1na with a 15" extra strong 
. . 

.01'1 lJ.ne beneath the l'bh-4. Rivel' Bridge at R1ve:s- Road, 
r • •• • 

Delawanna. Passa1o Oountf, Hew Jerse7J and 

BE I1' FUR'lllBR BESOLVED that aaid WOl'k 1s to be 

· done under the .supervision ot and &11bjeot to the approval 

o~ ~· l'asaa1o Count,- ErJsilleer, and 1n acoordanoe w1 th plans 

~rato att_aobacl an~ mac1e a part horoo.t,. 1~ be1Dg_e.x.prea!'J.7 

.. ~i-•to~_m4 .•sr«!•4~ ~ha~,.l.~ l'Opkoflle~t &hall be~ 

! -· - .. ~1 
~; 

,: 

-· 

·-· 
,. ···· . 

--
....... w -,.... •. ail 1me •ole an"-··uoiuaive .e -XP.11nae or tba Givaudan. Corporat1o . : . . . . -

and 1;ba1J all. 11,&l,1¥.:~;#i~:~:r~ 4azus•. •~r.~·-~~±.;l : 
~GZT 1e uawu4 b7 ·b 02,.vauc1an 001'P01"a.tion:''~1ng 1nstal-. . . 

., 

;\:J.(/(:~; }::9j~~~ ~ au~sequent mr.~~oe. · · ·t::.·. ~ 

...... }_ 

. . - . ... ·.·,. 
:~': 
•••••I 

D&.tedl Deoamber 2ml, 19!>.3 • 

I 

Vincent A. Pernetti 

Chairman or the Bridge Commlt.t;•Je 

..., _________ - _ .. --- -- - - . -·-·-··-
.... ~·-· -- - ~ . . .. - •,.-:-" 



. --.. 

~ :~ .. 

·-. 

Mr. Nlcholaa Marthd. 
Ccnmty Coauol, · 
Adl::dnlmatlon BllildiDg, 
Pat.oreca l, New 1enoy. 

Doar 'Mr • .Ma~: 

November 30. 1953 

EDC:loaed pleaes flncl copy· of pla !or replace
meat o! tbe ·16 UlCb cast lrcm sewor UM witb a 15 bach oztra 

: •troq clay lm• beuath the 'lbud lUvor Bridp at ltiver Road, 
J>elawamia, Now J..er1•Y• • 

The ca~ Corpoz-atloQ agroH to defray the 
co~t of th11 operatlcm to9etber witb the co1t to the Couuty of any 
rep1ac:e:moot or repaire, the Qivaat:laD Corpontiaa 'Will al •o a.
SIIDO an re.ponalbUlty for Ihle work' aud tor ay danaase or bi• 
J,ary which may haalt from tbe wta.Uatlon mad dam1 du; m.am
temuu:e tbarcof. 

M. l.udlyaJmb 

EDc:l • 

cc to City ot CWtma. 
Et111noariD1 Dept.. 

City of Cllfton., 
Bveau of Ensbieerillg, 
CltyHall, 
Clifton, N. J. 

Y oura very truly. 

'IRE GIVAUDAN CORPORATION 

Vice.Pre atdont 

AU: .Mr. ·w. Holster, City Englneor, 

. Jn 11aaaumlng reaponsibility a\U'~.S tbe mamtenaace" our 
Com.p&lrf does not w4ive the underatamling expresaod bl tho Clty of 
Clifton, Bureau·of J:Agmeerlq letter of Aupat 20, 1946 in wbicll the 
Chy of Cllftcm. accoptod tho eower line in queatlon for mainteuance. All 
queaticme :repr.ta1 mamtonaace nieed by the cov.nty will be referrec1 
to the Clty of C:WtoD, the OWDOr c,f tho acwer line, as heretofore. 

Very truly yours. 

THE GIVAUDAN CORPORATION . • ,.,. .,., li<• ,itr n- ... -
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Amer ican Land TitJe Association Commitment • , 966 

.;OMMITMENT .FOR TITLE INSURAl\l, . .; 
ISSUED BY 

Title No. 98-LT-0846 

STEWAR.'l' TITLE 
GUARANTY COMPANY 

STEWART TITLE GUARANTY COMPANY, A Texas Corporation, herein called the Company, 
for a valuable consideration, hereby commits to issue its policy or policies of title insurance, as 
identified in Schedule A, in favor of the proposed Insured named in Scl")edule A, as owner or mortgagee 
of the estate or interest covered hereby in the land described or referred to in Schedule A, upon pay
ment of the premiums and charges therefor; all subject to the provisions of Schedules A and B and to 
the Conditions and Stipulations hereof. 

This Commitment shall be effective only when the_ identity of the proposed lnswed and the 
amount of the policy or policies committed · for have been inserted in Schedule A hereof by the 
Company, either at the time of the issuance of this Commitment or by subsequent endorsement. 

This Commitment is preliminary to the issuance of such policy or policies of t itle insurance and all 
liability and obligations hereunder shall cease and terminate nine months after the effective date hereof 
or when the policy or policies committed f9r shall · issue, whichever first occurs, provided that the 
fai lure to issue such policy or policies is not the fault of the Company. 

Signed under seal for the Company, but .this Commitment shall not be valid or binding until it 
bears an authorized Countersignature. .:" . :· ... -.,;_. · · 

. . •.• . 
. . . 

IN WITNESS WHEREOF, Stewart Title Guaranty .Company has caused its corporate name and 
seal to be hereunto affixed by its duly authorize~ officer_s. on the date shown in Schedule A. 

Authorized Signatory 

Peter E. Royal, Esq. 

LAND TITLE AGENCY, INC. 
464 Valley Brook Avenue 
Lyndhurst, NJ 07071 

(201) 804-8844 

STEWART TITLE 
GU..A.RANTY COXPASY 

Serial No. C-4401- 3 619 9 Q 

445 Rev . 10/80 

~.~~ 



l. 

Title No. 98-LT-0846 

SCHEDULE A 

Effective date: December 15, 1998 redated:· 

redated: 

by: 

by: 

2. Policy or Policies to be issued: 

3. 

(a) [XJ Commercial Title Insurance Policy $TBA 
ALTA OWner's Form 
(10-17-92) 

Proposed Insured: 
TBA 

(b) [X] ALTA Loan Policy 
(10-17-92) 

Proposed Insured: 
TBA 

$TBA 

The fee simple estate or interest in the land described or 
referred to in the Commitment and covered herein is and is at 
the effective date hereof vested in: 

SEE ATTACHED VESTING SCHEDULE 

4. The land referred to in this Commitment is described as 
follows: (If not described here, as on ~he description sheet 
next attached hereto.) 



Title No. 98-lt-0846 

VESTING SCHEDULE 

Givaudan Roure Fragrance Corporation by Deed from Givaudan Roure 
Corporation dated January 1, 1998 and recorded January a, 1998 in 
the Office of the Register of the County of Passaic in Deed Book 
Pl53 page 79. 

(a) Parcel 1 - Burton T. Bush, Inc. by Deed from Antoine Chiris 
Company dated March 1, 1924 and recorded March 8, 1924 in Deed 
Book C31 page 184. 

(b) Parcel 2 - Burton T. Bush, Inc. by Deed from Antoine Chiris 
Company dated August 14, 1924 and recorded March 24, 1925 in 
Deed Book X31 page 97. 

(c) Parcel 3 - Deed from William L. sweet, Jr. and Ruth Bigelow 
Sweet to Burton T. Bush, Inc. dated December 5, 1_939 and 
recorded December 6, 1939 in Deed Book C41 page 407. 

(d) Pare.el 4 - Deed from The Morris and Essex Railroad Company and 
the Delaware and Lackawanna and Western Railroad Company to 
Burton T. Bush, Inc. dated October 6, 1941 and recorded 
November 21, 1941 in Deed Book N42 page 484. 

(e) Parcel 5 - Deed from City of Clifton to Burton T. Bush, Inc. 
dated October 25, 1945 and recorded May 8, 1946· in Deed Book 
T45 page 431. 

(f) Parcel 6 - Deed from City of Clifton to Burton T. Bush, Inc. 
dated October 25, 1945 and recorded May 8, 1946 in Deed Book 
T45 page 434. 

(g) Parcel 7 - Deed from City of Clifton to Burton T. Bush, Inc. 
· dated April 17, 1946 and recorded May 8, 1946 in Deed Book T45. 
page 432. 

(h) Parcel B - Deed from s·tate of New Jersey to The Givaudan 
Corporation dated February 11, 1960 and recorded March 31, 
1960 in Deed Book C73 page 569. 

(i) Parcel 9 - Deed from Albert Rau to The Givaudan Corporation 
dated zr.tarch 29, 1960 and recorded April 8, ·1960 in Deed Book 
E73 page 44. 

(j) Parcel 10 - Deed from Emanuel Weitzner and Gertrude Weitzner, 
his wife to Givaudan Corporation dated December 7, 1967 and 
recorded November 3, 1969 in Deed Book GBS page 490. 

f'*-'\ (Continued) 
_) 



Title No. 98-LT-0846 

(k) Parcel 11 - Deed from Erie-Lackawanna Railroad Company to 
Givaudan Corporation dated December 11, 1967 and recorded 
April 29, 1968 in Deed Book zas page 302. 

(1) Parcel 12 - Deed from Riocahrd Barrisrur, Mafalda and Dante 
Pavin and Ida and Mario Calligaro to Givaudan Corporation 
dated June 20, 1968 and recorded June 21, 1968 in Deed Book 
F86 page 289. 

,(m) Parcel 13 - Deed from Lena Goggins to Givaudan Corporation 
date September 27, 1968 and recorded September 27, 1968 in 
Deed Book R86 page 463. 

(n) Parcel ~4 - Deed.from Harry Washington, Jr. and Lorraine Helen 
Washington, his wife to Givaudan Corporation dated October 19, 
1968 and recorded October 21, 1968 in Deed Book 086 p~ge 249. 

(o) Parcel 15 - Deed from Ontell Realty Co., Inc. to Givaudan 
Corporation dated November 1, 1968 and recorded Oc,tober 23, 
1969 in Deed Book F88 page 477. 

(p) Parcel 16 - Deed from City of Clifton to Givaudan Corporation 
dated November 6, 1968 and recorded November 19, 1968 in Deed 
Book X86 page 1 70 .. 

(q) Parcel 17 - Deed from Hofman-LaRoche, Inc. to Givaudan 
Corporation dated June 9, 1969 and recorded June 10, 1969 in 
Deed Book R87 page 16. 

(r) Parcel 18 - Deed from Sameuel Weinstein and Olga Weinstein, 
his wife and Marvin Balkin and Mary R. Balkin, his wife to 
Givaudan Corporation dated January 15, 1971 and recorded 
January 17, 1971 in Deed Book A90 page 403. 

(s) Parcel 19 - Deed from Sindar, Inc. to Givaudan Corporation 
dated December 17, 1971 and recorded Julys, 1972 in Deed Book 
L92 page 470. 

(t) Parcel 20 - Deed from James R. White and Betty White, his wife 
to Givaudan Corporation dated December 4, 1972 and recorded 
December 6, 1972 in Deed Book F93 page 246. 

~-~ (u) Parcel 21 - Deed from City of Clifton to Givaudan Corporation 
dated December 6, 1977 and recorded December 13, 1977 in Deed 
Book D101 page 581. 

(Continued) 
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Title No. 98-LT-0B46 

(v} Parcel 22 - Deed from Robert Carnie!, also known as Robert L. 
Carniel and Rose Carnie!, his wife to Givau~an Corporation 
dated March 8, 1978 and recorded March 9, 1978 in Deed Book 
NlOl page 525. 

(w) Parcel 23 - Deed from Irving Ehrenfeld and Anne S. Ehrenfeld, 
his wife and Shirley Greet and David M. Green, her husband and 
Edward Ehrenfeld and Martha Ehrenfeld, his wife and Helen 
Zahler, a widow and Esther Cohen, a widow and Mildred Kramer 
and Julis B. Kramer, her husband and David N. Ehrenfeld and 
Joan Ehrenfeld, his wife and Lester L. Green and Ruth T. 
Green, his wife and Marvin M. Green and Marcia R. Green, his 
wife to Givaudan Corporation dated December 23, 1982 and 
recorded January 17, 1983 in Deed Book Rl09 page 5. 
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Land Title Agency, Inc. 
464 Valley Brook Avenue 
Lyndhurst, NJ 07071 
(201 )804-8844 

Title No. 98-LT-0846 

DESCRIPTION 

ALL that certain tract or parcel of land and premises, situate, 
. lying and being in the City of Clifton, in the County of Passaic, 
and State of New Jersey, more particularly described as follows: 

A metes and bounds description will be supplied upon receipt of a 
current accurate survey. 

FOR INFORMATION ONLY: 

Being known as Lots 22, 26, 27, 28, 29 and 30 in Block 60.14, Lots 
20, 26, 27 and 38 in Block 61.03 and Lots 2, 102 and 104 in Block 
73-3 on the Official Tax Map of the City of Clifton in the County 
of Passaic and State of New Jersey. 

Being also known as Delawanna Avenue. 
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SCHEDULE B-SECTION 1 

The following are the requirements to be complied with: 

1. Document(s) satisfactory to us creating the interest in the 
land and/or the mortgage to be insured must be signed, 
delivered and recorded: 

Deed made by present owner (s) to the proposed insured (s) named 
in Schedule A, 2(a). 

Mortgage made by purchaser(s) to the proposed insured(s} named 
in Schedule A, 2(b). 

2. Pay the agreed amounts for the interest in the land and/or the 
mortgage to be insured. 

3. Pay us the premii.uns, fees and charges for the Poli_cy with 
certified funds. 

4. You must tell us in writing the name of anyone not referred 
to in this Commitment who will get an interest in the land or 
who will make a loan on the land. We may then make additional 
requirements or exceptions. 

s. An affidavit of title executed by the seller(s)/mortgagor(s) 
must be obtained and the fact·s set forth therein must be 
considered. 

6. If the present transaction consists of a sale by a 
corporation, a certified copy of the Resolution of the Board 
of Directors authorizing the transaction together with a 
certificate that the corporation is in good standing and that 
the By-Laws have been complied with must be obtained. 

7. New Jersey Superior Court, United States District Court and 
United States Bankruptcy Court Searches disclose a judgment 
or judgments which are to be discharged of record or disposed 
of by a specific affidavit which states said judgments. are not 
against our party but rather a party of simil~r name. 

8. The Company requires that a Notice of Settlement in connection 
with this transaction be filed, pursuant to N.J.S.A. 46:16A-
1 et seq., as nearly as possible to (but not more than) forty
five (45) days prior to the anticipated closing date. If the 
closing is postponed to a date which is more than forty-five 
(45) days a_fter the filing of the Notice of Settlement, 
another Notice of Settlement must be filed in a timely fashion 
(see attached sample). 

(Continued) 



9. 

10. 

11. 

12. 

13. 

., 

Title No. 98-LT-0846 

Title Insurance Policy Closing Letter must be completed and 
returned to this office. · 

A Rundown (continuation of title commitment) must be ordered 
48 hours in advance of the date of closing. 

State UCC-1 search VS. Givaudan Roure Fragrance Corp., shows 
no record. This Company assumes no responsibility for the 
accuracy of the within UCC searches from the Secretary of 
State's Office. The searching was conducted by employees of 
the Secretary of State and the records are within their 
custody and control. 

Corporate Status Report VS Givaudan Roure Fragrance Corp. 
shows that the name of the corporation was changed to Givaudan 
Roure Corporation on December 31, 1997 and is an active 
corporation as of January 21, 1999. 

Subject.to Franchise Tax Report VS Givaudan Roure Fragrance 
Corp. on order, not yet received. 
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SCHEDULE B - SECTION 2 

Schedule B of the policy or policies to be issued will contain 
exceptions to the following matters unless the same are disposed 
of to the satisfaction of the Company: 

1. Rights, or claims of parties in possession not shown by the 
public records. 

2 • Easements, or claims of easements, not shown by the public 
record. 

3. 

4. 

s. 

6. 

,. 
8. 

9. 

10. 

Any facts about the land wlµ.ch a correct survey would disclose 
and which are not shown by the public records. 

Any liens against your title, arising now or later, for labor 
material, not shown by the public records. 

Taxes, charges and assessments as set for.th in the schedule (s) 
annexed. 

The O mortgage(s) and assignment(s) as described on the 
attached sheet. 

Computed measure of the area and/or acreage is not insured to 
be accurate. 

As to Owner's Policy only: Subject to sub-surface conditions 
and/or encroachments not disclosed by an instrument of record. 

Subject to the rights of tenants. 

Parcel 2 - Subject to Grants, Easements, Reservation and Slope 
and Drainage Rights as set forth in Deed B.ook X72 page 605. 
Public and private rights in lands formerly within the bed of 
Boll Street. 

11. Parcel 3 - Subject to Basements and Reservations as set forth 
in Deed Book E28 page 59 and Deed Book C41 page 407. 

12. · Parcel 4 - Subject to Easement and Reservations as set forth 
in Deed Book N42 page 484. 

13. Parcel 5 - Subject to Public and private rights in lands 
formerly within the bed of Boll Street. 

14. Parcel 7 - Subject to Easements and Reservations and Slope and 
Drainage Rights as set forth in Deed Book X72 page 605. 

~ (Continued} 
'J 
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15. Parcel 8 - Subject to Easements and Reservations and Slope and 
Drainage Rights of the State of New Jersey as shown on 11 New 
Jersey State Highway Department General Property Parcel Map 
Route 21 Freeway Section 1 11 , and as set forth in Deed Book P71 
page·522 and C73 page 569 .. 

i6. Parcel 9 - Subject to Easements Reservations and Slope and 
Drainage Rights of the State of New Jersey as shown on "New 
Jersey State Highway Department General Property Parcel Map 
Route 21 Freeway Section 1 11 , and as set forth in Deed Book P71 
page 522. 

17. Parcel 11 - Subject to Easements and Reservations as set forth 
in Deed Book Z85 page 302, T62 page 41 and E63 page 85. 

18. Parcel 12 - Subject to Public and private· rights in lands 
formerly within the bed of Boll Street. 

19. Parcel 13 - Subject to Easements and Reservations as set forth 
in Deed Book S91 page 480. 

20. Parcel 15 - Subject to Easements and Reservations as set forth 
in Deed Book Y43 page 324, Deed Book Y43 page 493 and Deed 
Book B44 page 198. Terms of Agreement set forth in Deed Book 
C47 page 91, El38 page 122 and X9l page 172. 

21. 

22. 

23. 

Parcel 16 - Subject to Easements and Reservations as set forth 
in Deed Book X86 page 170. 

Parcel 17 - Subject to Public and private rights in lands 
formerly. within the bed of any current or former streets, 
roads and ways crossing or bounding the subject lands. 
Easements and Reservations as set forth in Deed Book K43 page 
532, Deed Book S43 page 13 9, Deed Book S43 page 143, Deed Book 
X43 page 285, Deed Book A46 page 483, Deed Book 055 page 131, 
Deed Book 055 page 136, Deed Book H66 page 102, Deed Book M66 
page 310, Deed Book Z68 page 597, Deed Book Z68 page 603, Deed 
Book D89 page 22, Deed Book K 119 page 460, Deed Book Kll9 
page 464, Deed Book Kll9 page 472, Deed Book Pll9 page 325 and 
Deed Book L132 page 216. Terms of Agreement set forth in Deed 
Book C47 page· 91. 

Parcel 18 - Subject to Easements and Reservations as set forth 
in Deed Book Z60 page 342 and Deed Book NBS page 597. 

(Continued) 
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24. Parcel 21 - Subject to Public private rights in lands formerly 
within the bed of any current or former streets, roads or ways 
crossing or bounding the subject lands~ Basements and 
Reservations as set forth in Deed Book 0101 page 581. 

25. Parcel 22 - Subject to Easements and Reservations and Slope 
and Drainage Rights of the State of New Jersey as shown on 
11 New Jersey State Highway Department General Property Parcel 
Map Route 21 Freeway Section 1 11

, and Deed Book D78 page 70. 

26. Parcel 23 - Subject to Public and private rights in lands 
formerly within the bed of any current or former streets, 
roads or ways crossing or bounding the subject lands. 
Basements and Reservations as set forth in Deed Book T63 page 
161, Deed Book H79 page 530, Deed Book H79 page 534, Deed Book 
179 page 323, Deed Book 179 page 327 and Deed Book FlOl page 
579 and ClOO page 183. Vacation of Colorado Street recorded 
in Vacation Books page 156. 

27. Subject to easements as set forth in Deed Book X76 page 515, 
H68 page 38, H88 page 281, A90 page 406, D78 page 70 and ClOO 
page 181. 

28. Subject to financing statement no 58616 filed March 12, 1992 
and continued November 13, 1996. 
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Director of Bureau 9£ Drugs 
F.D.A. 
200 C Street s.w. 
Washington, D. c. 20204 

Dear Sirs:· 

' 

. 

I 

125 Delawanna Avenue 
Clifton, N, J. 0701..
Phone:(201) 777·07~ 

August 18, ·1970 •. 
I• 

Subject: Additions to the Master File 
on hexachlorophene of Givauds 
Corp., Clifton, N.J. (former
ly Sindar Corp., 4 Division c 
Giu.udan Corp.),· ref. (DA 34li 

t -------

Enclosed ple•se find two additions to our above 
mentioned master fite on hexachlorophene, namely 3 copies 
each df _ = · . , ..::.. ·MF.. ·- ' 

· a) a paper on "Photodegradation of Hexachlorophene" 

b) a document ~ntit:led "Investigations concerning the 
possible ··presence of 2, 3, 7, 8-tetrachlorodibenzo-p
dioxin in Givaudan' s commercial Hexachlorophenen • 

. . . 

• I' 

q; 

Both additions contain very significant contributions 
in regard to the saJ:ety of use of hexachlorophene. It is 
hoped that this infbrmation will become known to all those 
at FDA concerned with hexachlorophene. 

Respectfully submitted, 

G~VAva:::_ 
HOD:am 
Encl. .,-------·· _____ ..... ·t----··-

1 RECl:!1fi::O __j__ COPY 

H. U. Daeniker, Ph. i-..m~~· 
Vice President ~f'f:'1.>~. 
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PHOTODEGRADATION OF HEXACHLOROPHENE 
AND RELATED POLYCHLORINATED PHENOLS 

G. W. SHAFFER, E. NIKAWITZ, M. MANOWITZ and H. U. DAENIKER 
Givaudan Corporation, 125 Delawanna Avenue, Clifton, New Jersey 07014, U.S.A. 

(Receioed20Au1ust 1970: in reoisedform 9 October 1970) 

Abstract-Irradiation of hexachlorophene in absolute ethanol yields a series of dechlorin· 
a1ed bisphenols resulting from loss of chlorine at the ortho and para positions relative 10 the 
hydroxy sroups. The two primary pholoproducts, 2.2'-dihydroxy-3,3'.5,6,6'-pentachlorodi
phenylmethane and 2.2'-dihydroxy-3.5,5',6,6'-pentachlorodiphenylmethanc were identified by 
independent syntheses. 

INTRODUCTION 

HEXACHLOROPHENE[I] is the most widely used skin bacteriocide and bacteriostat; 
therefore, in many applications it is exposed to sunlight while in contact with the 
human skin. Consequently, it was of interest to study the photochemistry of hexa
chlorophene. It would be most desirable to study the irradiation under the actual 
conditions of use, i.e., in the presence of moisture, air, organic skin material, etc. 
However, initially it was felt that the variables should be limited in order to elucidate 
the basic primary photodegradations of hexachlorophene. Therefore, these studies 
were done in ethanol in the absence of moisture and oxygen. 

METHODS 

Irradiations were carried out with a 450 W medium pressure Hanovia mercury lamp 
in a quartz immersion probe. The filters were glass cylinders (Pyrex ( > 290 nm), Corex 
(> 255 nm) insertable between the lamp and the probe. Solutions were outgassed with 
argon before and during the irradiations. 

l.R. Spectra were taken as potassium bromide pellets on a Perkin-Elmer 457 and 
absorptions are reported as inverse centimeters, nmr spectra were taken on a Varian 
A-60A as acetone-d8 solutions and are reported as -r units relative to TMS (T 10-0). 
NMR positions of the phenolic proton resonances are not reported as they were quite 
variable. Melting points were taken with a Buchi oil bath apparatus and are uncor
rected; molecular weights were determined from mass spectra obtained with a Perkin
Elmer 270. Gas liquid chromatography (g)c) was done with a 20 per cent UCW98 
on I 00-120 mesh gas chrom Q column ( 18 in. x j in.). 

The diacetates descnced in Table I were prepared from the appropriate bisphenol 
by treatment with acetic anhydride and pyridine at 60°. 

RESULTS 

Irradiation of hexachlorophene. A solution of 3·00g of hexachlorophene(JJ in 
150 ml of absolute ethanol (0·0491 M) was irradiated for 5 hr using Corex-filtered 
(> 260 nm) light. Solvent was removed under reduced pressure, the residual partially 
crystalline oil (3·91 g) was acetylated, and the crude diacetate mixture (3·07 g) was 
chromatographed on 275 g of silica gel, which was slurry packed with 9 to I hexane-

347 
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Table I. Spectral and analytical dataforsyntheticchlorinatedbisphenol diacetates w .... 

gg 

Compound m.p. molwt. i.r. spectJUm nmr spectrum Anal. 

2 176-178° 488 1770, 1420.1365 2•30 (2H, s. aromatic H) Calcd. forC.,H,oO,: 
1140-1190, 1004 .5•64 (2H, s, methylene H) C,41•SS: p 
939,858,783 7•79 (6H, s, methyl H) H, 2•04; Cl, 43-38. :E Found: C,41·75: (I) 

ff,2•13; Cl,43-37. :z: 
4 130•.S-132-5° 4.54 1770, 1420, 136.5, 2• 17 ( 1 H, s, aromatic: H Calcd. for Ca,HuCl,O,.: > 

1170, 1006,954, in pentasubstltuted ring) C,44-69; H, 2-41: CJ. 38-88. "II 
"II 

931. 860. 2-47 (2H, s. aromatic H) Found: C,44•47: H,1·35; n, 
S·62 (2H, a, methylene H) CJ,38·72. 'ft' 

7-73 and 7•78 (6H, twos, Pl 
methyl ff) z 

6 132-5-134-0" 454 1770, 1430, 1370, 2• 18 ( I H, s, aromatic H in Calcd. forC17HuCI.O,.: -
1180, 1010. 962,866. pentasubstituted ring) C,44-69; H,2-41; Cl,38-88. ~ 

2•37(1H,dof AB q,J = 9 Hz, Found: C,44•87; H,2·45; ! 
aromatic ff) Cl,38•79. Fi 2-79(1H,dof AB q,J =9 Hz. 
aromatic H). ~ 
S·.58 (2H, s, methylene H) a: 7-77 and 7•83 (6H, twos, 

~ methylH) 
1• 156-157·5° 420 1770, 1442, 1367, 2-52 (4H, 8, aromatic H) Calcd. for C11HuClaO,: 0 

1174, J 140, 1008, S•71 (2H, s, methylene H) C,48•34: H, 2•84; E -946, 887, 845, 804. 7·79 (6H, a, methyl H) Cl, 33•6S. Found: ~ 
C,48•38; H,2•72; Cl,33-41. 

i JO 132--134° 420 1763, 1370, 1179, 2-44 and 2-85 (2H, AB q, Calcd. forC.,HuCI.O,.: 
9.58.815. J - 9 Hz, Hat c; and c;> C,48·34: H,2·84; Cl,33-65. ;s: 

2•5.5 (2H, a, H at C4 and Ca) Found: C,48·44; H,2·79; 
~ .5-69 (2H, 8, methylene H) Cl,33-89. 

7·83 and 7•85 (6H, twos, 0 
methylH) > 

"' 12• 169-171" 420 1767, 14.55, 1368, 2..W(2HdofABq,J =9Hz, Calcd. for C17H,1CI.O,: z 
1212, 1181, 1124, aromaticH) C,48•34; H, 2·84; Cl,33•6.5. -i": 
1011,959,891,871. 2-82(2H,dof ABq,J = 9 Hz, Found: C,48·30; H,2·82; 121 

aromatic ff) Cl,33-50. ~ 

5-60 (2H, 8, methylene H> 
7•88 (6H, s, methyl H) 

•synthesis of the corresponding bisphenol is descn"bed in rer. [ IJ. 
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ethyl acetate into a 2·5 x 68 cm column. The column was eluted with 9 to 1 hexane
ethyl acetate and SO ml fractions were taken. 

Fractions 4-18 contained hexachloropbene diacetate (2) (1 ·595 g, 44 per cent) 
which was identical (nmr, glc) with a synthetic sample (Table I). 

Fractions 4-18 also contained 2,2'-diacetoxy-3 ,3' ,5 ,6,6'-pentachlorodiphenyl
methane[4] (0·579 g, 17 per cent), glc retention time relative to 2 equaled 0·64-0·69; 
mol. wt. 454. Diacetate 4 was separated from 2 in 80-90 per cent purity by autoprep 
gJc collection (2 per cent SE30, 2 ft x ¼ in., 200°C) and was identical (i.r. and nmr, 
glc) with a synthetic sample (Table I). Hydrolysis of a mixture of 60 per cent 2 and 40 
per cent 4 from the chromatogram gave a mixture of bisphenols shown by the nmr spec
trum to be composed of bexachlorophene and 2,2'-dihydroxy-3,3' ,S ,6,6' ~pentachloro
diphenylmethane. 

Fractions 14-3 7 contained 2,2' -diacetoxy-3 .S ,S' ,6,6'-pentachlorodiphenylmethane 
(Ci) (0•527 g, 16 per cent); glc retention time relative to 2 equaled 0•78-0•79; mol. wt. 454. 

Fractions 28-34 contained Ci in 80-8S per cent purity, which was essentially identi
cal (i.r. and nmr spectra, sic) to a synthetic sample (Table I). Recrystallization of the 
combined fraction from isopropanol gave 6 as white graunular crystals (89 per cent 
purity by glc) which melted as follows: irradiation sample m.p. l30-132°C, synthetic 
sample m.p. 132·5-134·tl°C, mixed m.p. 13 l-136°C. 

Fractions 6-20 contained small amounts ( 1-11 per cent per fraction) of a product 
which was tentatively identified as 2,2' -diacetoxy-3,3' ,6,6'-tetrachlorodiphenylme
thane 8 (0•055 g, 2 per cent): gJc retention time relative to 2 equaled 0·42-0·45. The 
assignment was made on the basis of an identical glc retention time to that of a syn
thetic sample (Table I). 

Fractions 22-38 contained a product which was not isolated but tentatively identi
fied as 2,2'-diacetoxy-3,5' ,6,6'-tetrachlorodiphenylmethane (10) (0·086 g. 3 per cent); 
glc retention time relative to 2 equaled 0·52-0·53. The assignment was made on the 
basis of an identical gJc retention time to that of a synthetic sample (Table I). 

The other expected secondary photoproduct, 2,2'-diacetoxy-5.5',6,6'-tetrachlo~ 
diphenylmethane (12) was not detected in the irradiation mixture. 

The remaining 18 per cent of the photolysis mixture was a mixture of several other 
unidentified products including colored material which was not eluted from the 
chromatogram. 

Irradiation of 1 in absolute ethanol using Pyrex-filtered (> 290 nm) light paralleled 
the Corex irradiation, although the rate of reaction was slower. 

An ethanolic solution of hexachlorophene in the dark for 10 days gave none of the 
above observed products. 

J"adiation of 2,2'-Dihydroxy-3,5,5',6,6'-pentachlorodiphenylmethane (5). A 
solution of 2·00 g of 2,2'-dibydroxy-3,5.s' .6,6'-pentachlorophenylmethane in 150 ml of 
absolute ethanol (0•035 M) was irradiated for 4 hr using Corex-filtered light. Solvent 
was removed under reduced pressure and the residual brown crystalline material 
(2·43 g) was acetylated and the crude diacetate mixture (2·51 g) was cbromatograpbed 
as above. 

Fractions 25-34 contained 2,2'-diacetoxy-3,S,5' ,6,6'-pentachlorodiphenylmethane 
(6) (0·519 g, 21 per cent), which was identical (nmr, glc) with a synthetic sample. 

Fractions 25-46 contained 2,2'-diacetoxy-3.5' ,6,6'-tetrachlorodiphenylmethane 
(10) (0·4S4 g, 20 per cent), glc retention time relative to 6 equaled 0·62-0·69; mot. wt. 
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420. Fractions 35-41 (86 per cent pure) were recrystallized twice from isopropanol.to 
give white needles (91 per cent pure, m.p. 124·5-127-C>°C) which were essentially 
identical (mnr. glc. mixed m.p. 126-132°C) to a pure synthetic sample at 2,2' -diacetoxy-· 
3,S' ,6,6' -tetrachlorodiphenylmethane (10) {m.p. l 32-l 34°C). 

The eluant was changed to methanol and three 1-1 fractions, (f-47-49) were col
lected. The major component of these fractions (64 per cent, 0·589 g, 26 per cent yield, 
glc retention time relative to 6 equaled 0·79-0·81) was isolated as almost colorless 
needles (m.p. 168-170°C) by several recrystallizations of fraction 47 from isopropanol, 
using charcoal to decolorize, and identified as 2,2'-diacetoxy-S,5' ,6,6'-tetrachloro
diphenylmethane (12) (moL wt. 420) by comparison (nmr, glc, mixed m.p. 169-171 ·S°C) 
with a synthetic sample (m.p. 169-171°C). 

The remaining 33 per cent of the photolysis mixture was a mixture of several other 
unidentified products including colored material. 

Irradiation of 2,2'-Dihydroxy-3,3' ,5,6,6'-pentachlorodiphenylmethane (3). A solu
tion of 2·50 g of 2,2'-dihydroxy-3,3' ,5,6,6'-pentachlorodiphenylmethane in 150 ml of 
absolute ethanol (0·044 M) was irradiated for S hr using Corex-filtered light. Solvent 
was removed under reduced pressure and the residual brown oil (3·40 g) was acetylated 
and the crude diacetate mixture {3·28 g) was chromatographed as above. 

Fractions 12-19 contained 2,2'-diacetoxy-3 ,3' ,5 ,6.6'-pentachlorodiphenylmethane 
(4) (1 ·396 g, 46 per cent), which was identical (nmr, i.r., glc) with a synthetic sample. 

Fractions 17-23 contained 2,2'-diacetoxy-3,3' ,6,6'-tetrachlorodiphenylmethane (8) 
as the major component {0·504 g, 18 per cent yield), glc retention time relative to 4 
equaled 0·64-0·67; mol. wt. 420. Fractions 18-20 (80-85 per cent 8) were purified 
somewhat by recrystallization from isopropanol and were essentially identical (nmr, 
glc, m.p. 149·S-153·8°C, mixed m.p. IS2-15S°C) with a synthetic sample (m.p. 156·0-
IS7·S°C). 

Fractions 24-S t contained one major component (0·425 g, IS per cent yield, glc 
retention time relative to 4 equaled 0·77-0·80) which was isolated as white needles 
{m.p. 124·S-126°C) by recrystallization of fractions 27-29 (80-BS per cent pure) from 
isopropanol. This compound was identified as 2,2'-diacetoxy·3,S' ,6,6'-tetrachloro
diphenylmethane (10) (mot. wt. 420) by comparison (i.r •• nmr, glc, mixed m.p. 12S-
128°C) with a synthetic sample (m.p. I 32-J 34°C). 

The remaining 21 per cent of the photolysis mixture was a mixture of several other 
unidentified products including colored material. 

l"adiation of 2,4,5-trichlorophenol (13). A solution of 3·00 g of 2,4,5-trichloro
phenol (13) (Hooker Chemical Co., Buffalo, N.Y.) in 170ml of absolute ethanol 
(0·0894 M) was irradiated for 6 hr using Corex·filtered light. Solvent was removed at 
reduced pressure and the residual black oil (2•92 g) was chromatographed on 300 g of 
silica gel, which was slurry packed with 5% acetic acid in hexane into a 3 x 66 cm 
column. The column· was eluted with 5% acetic acid in hexane and SO ml fractions 
were taken. 

Fractions 14-16 contained 2.S-dichlorophenol (0·662 g, 27 per cent yield) which 
was identified on the basis of the following data: glc retention time relative to 13 equaled 
0·34: tic {silica gel developed with S% acetic acid in hexane, run twice), R1 equaled 
0·31; mol. wt 162; v:= 1478 {s), 1085 (m), 1053 (m), 907 (m). 860 {m), 800 {m), 585 
Cm) cm-1; nmr, 2·62 (IH, doublet, J = 8·5 Hz, H at Cs), 2·90 (IH, doublet, J = 2 Hz, 
H at C,), 3·10 (IH, doublet of doublets, J = 8·5 Hz, J' = 2 Hz, Hat CJ. This photo-
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product was identical (i.r. and nmr spectra, glc, tic) to authentic 2,5-dichlorophenol 
(Aldrich Chem. Co.). 

Fractions 16-31 contained unreacted 13 ( I ·27 g, 42 per cent) which was identified 
by comparison of the nmr spectrum (two singlets at 2·44 and 2·76) to that of the start
ing material. 

Fractions 45-58 contained 3 ,4-dichlorophenol (0·468 g, 19 per cent yield) which 
was identified on the basis of the following data: glc retention time relative to 13 
equated 1 •S; tic (silica gel developed with 5% acetic acid in hexane, run twice), R, 
equaled 0·07; mot. wt. 162 v::= 147S(s), 1428(m), 1276(m), 1126(m), 903(m), 6Sl(m) 
cm-•; nmr, 2·65 (1H, doublet, J = B·S Hz, Hat Cs), 2·92 (1H, doublet, J = 3 Hz, Hat 
C2), 3·14 (lH, doublet of doublets,J = B·S Hz,J' = 3 Hz, Hat Ce). This photoproduct 
was identical (i.r., nmr, glc, tic) to authentic 3,4-dichlorophenol (Aldrich Chem. Co.). 

Irradiation of 13 in absolute ethanol using Pyrex-filtered light paralleled the Corex 
irradiation, although the rate of reaction was slower. 

Synthesis of 2,2'-Dihydroxy-3,3'.5,6,6'-pentachlorodiphenylmethane (3). A solu
tion of 39·0 g (0• 161 mole) of 4-bromo-2.S-dichlorophenol[l] and 36·0 g (0· ISS mole) of 
2-hydroxy-3,S,6-trichlorobenzyl alcohol[l] in 30 ml of methanol was added dropwise 
over 1 hr to a stirred solution of SSO ml of concentrated sulfuric acid with cooling such 
that the temp. remained less than 30°C. After addition, the mixture was stirred over
night at 30°C and at 3S-40°C for S hr. The mixture was allowed to cool, quenched into 
61 of cold water, filtered, washed with water, and allowed to dry. 

The orange crystals (78·0 g) were recrystallized from a toluene-hexane mixture to 
yield pure 2,2'-dihydroxy-S-bromo-3,6J' .S' ,6'-pentachlorodiphenylmethane as salmon
colored crystals, 41-1 g (58 per cent yield); m.p. J50·S-1S2•5°C; mol. wt. 448; nmr, 
2·S3 (IH,aromatic H),2·69 (IH,aromatic H),5·S9(2H, methylene H). 

A solution of 300 g potassium hydroxide in I 900 ml of water was added to 75-0 g 
(0· 166 mole) of the above bromide and the mixture was stirred for IO min at 75-80°C 
to achieve solution. To the hot solution (75-8S°C) was added 105 g of zinc dust over 
a period of I hr. After addition, the mixture was stirred at 80°C for 2·5 hr and then 
allowed to cool. The mixture was filtered and the zinc residue washed with I 5% Potas
sium hydroxide solution. lee was added to the filtrate which was then acidified by the 
addition of concentrated hydrochloric acid. The precipitate was filtered, washed with 
water, and allowed to dry. The crude white crystals (60·8 g) were recrystallized twice 
from 4 to S : I hexane: toluene, removing by filtration the first formed ftocculent pre
cipitate, at - lOOC to give 2,2'-dihydroxy-3,3' .S,6,6'-pentacblorodiphenylmethane (3) 
as white crystals, 34·0 g (55 per cent); m.p. 88-90°C; mol. wt. 370; v:3400 (broad), 
1442(s), 118S(m), I 140(m), 9S8(m) cm-1: nmr, 2·62(1H, aromatic Hin pentasubsti
tuted ring), 2·84 (I H, d of AB q, J = 8·5 Hz, aromatic H), l· 15 (I H, d of AB q, J = 
8·5 Hz, aromatic H), 5·60 (2H, s, methylene H). 

Anal. Calcd. forC13H7ClsO1: C,41·88; H, 1·88; Cl,47·6S. Found,C,41·51; H, 1·82: 
Cl,47·63. 

One of several pilot experiments on this synthesis furnished a product whose spec
tral data was the same as that reported above except for the melting point ( J 14-J J 6°C). 

Synthesis of 2,2'-Dihydroxy-3,5,5',6,6'-pentachlorodiphenylmethane (5). From 
54-0 g (0·223 mole) of 2-bromo-4.S-dichJorophenol[l] and 50·6 g (0·223 mole) of 2-
hydroxy-3,5 ,6-trichlorobenzyl alcohol[2] there was obtained after recrystallization 
from aqueous methanol, 2,2'-dihydroxy-3-bromo-S,6,3' .S' ,6'-pentachlorodiphenyl-
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methane (38•5 g, 38 per cent); m.p. 162-166°C (anal. sample m.p. 167·0-168·5°C); 
mol. wt. 448; nmr, 2·43 (1H, s, aromatic H), 2·56 (1H, s, aromatic H). 5·53 (2H, s, 
methylene H). 

Zinc reduction of the bromide (11 • 1 g, 0·025 mole) gave, after recrystallization from 
toluene, 2.2'-dihydroxy-3.S,S',6,6'-pentachlorodiphenylmethane (5) as white granular 
crystals,4·0g(4S percent), m.p. t96-199°C; mol. wt 370; V:3335 (broad), 14S2(m), 
1434(m), 1414'(m), 961(s), 861(m), 810(m), 746(m) cm-1; nmr, 2·50 (IH, s, aromatic H 
in pentasubstituted ring), 2•70 (1 H, d of AB q, J = 9 Hz, aromatic H). 3· 14 (1 H. d of 
AB q, J = 9 Hz, aromatic H), S·S2 (2H, s, methylene H). 

Anal. Calcd. for CuH7Cla0s: C, 41·88; H, 1·88: Cl,47•65. Found: C,42·11; H,2·10; 
Cl,47·69. 

Synthesis of 2,2'-Dihydroxy-3,S',6,6'-tetrachlorodiphenylmethane (9). A solution 
of 1·50 g (0·0062 mole) of 4-bromo-2.S-dichlorophenol[l] and 1 ·69 g (0,()()62 mole) of2-
hydroxy-3-bromo-5,6-dichlorobenzyl alcohol, prepared from 2-bromo-4.S-dichloro
phenol[l] and formaldehyde according to the procedure in ref. (2], in S ml of methanol 
was added dropwise to a stirred solution of SS g of cone. sulfuric acid. After addition. 
the mixture was stirred at room temp. 23 hr and at 30-400C for 3 hr. The mixture was 
allowed to cool, quenched into 400 ml of cold water, filtered, washed with water, and 
allowed to dry. 

The crude 2.2' -dihydroxy-3.S' -dibromo-3' .S,6,6' -tetrachlorodiphenylmethane 
(2·90 g) was not purified further; nmr,2•SJ (2H,s,aromatic H),S·53(2H, s, methylene H). 

Zinc reduction of the dibromide (2•71 g), gave, after recrystallization from toluene 
using charcoal lo decolorize. 2,2'-dihydroxy-3,S' ,6,6'-tetracblorodiphenylmethane (9) 
as white crystals, 0·60g (29 per cent overall yield); m.p. t69-t71°C; mol. wt. 336: 
v"~ 3370 (broad), 1452 (m), t413(s), 959(s), 801(m) cm-1; nmr, 2·75 and 3·06 (2H. 
AB q, J = 8•5 Hz, Hat C4 and C1), 2•71 and 3·1S (2H, AB q,J = 8·5 Hz, Hat C3, and 
C4,), 5·56 (2H, s, methylene H). 

Anal. Calcd. for CiaHaCl.O2: C, 46·15; H, 2•37; Cl, 42·01. Found: C, 45•90; H. 
2·38; Cl,41•63. 

DISCUSSION 

Irradiation of hexachlorophene (1),• followed by acetylation and chromatography, 
yielded 44 per cent starting material diacetate 2, 17 per cent 2,2'-diacetoxy-3,3',S,6~6'
pentachlorodiphenylmethane (4) and 16 per cent 2,2'-diacetoxy-3.S,S' ,6,6'-penta
chlorodiphenylmethane (6) (see Fig. I). t These structures were proven by independent 
syntheses via an unambiguous route (see Fig. 2). 

The irradiation mixture also contained small amounts of diacetates which could not 
be isolated. Two of these, each in 2-3 per cent yield, were tentatively identified as 
2,2'-diacetoxy-3,3' ,6,6'-tetrachlorodiphenylmethane (8) and 2.2'-diacetoxy-3.S' ,6.6'
tetrachlorodiphenylmethane (10) on the basis of identical g)c retention times to those of 
synthetic samples (see Fig. 2). The other expected secondary photoproduct, 2,2'
diacetoxy-5.S',6,6'-tetrachlorodiphenylmethane (U) could not be detected in the 
irradiation mixture. 

•0.118 of Givaudan Corporation, Clifton. New Jency. 
tin all imdiations desc:n"bed there were additional unidentified products including colored malcriaJ. 
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The secondary photolysis reactions were substantiated by separate irradiations of 
both primary pbotoproducts 3 and 5. Again separation was accomplished by chrom
atography of the diacetates. In both cases the two major reactions were the loss of a 
chlorine ortho or para to the hydroxyl group in the tricblorinated ring. Irradiation of 3 
gave 46 per cent recovered starting material diacetate 4, 18% I, 14% 10 and 21 % other 
unidentified compounds. Irradiation of 5 gave 21 per cent recovered starting material 
diacetate 6, 20% JO, 26% 12 and 23% other unidentified compounds. 

In each of the three cases studied, no major product was present where a chlorine 
meta to the hydroxyl group had been eliminated. A second observation was that the 
major products from both 3 and 5 resulted from chlorine elimination in the trichlorin
ated rather than the dichJoroinated ring. Therefore, the quantum efficiency of photo
dechlorination must depend on both the position and number of halogen atoms. 

To further investigate the meta chlorine fragmentation, a model compound, 2,4,5-
trichlorophenol (13) was studied. In this case the irradiation mixture could be chromato
grapbed directly as phenols using silica gel chromatography eluted with 5 per cent 
acetic acid in hexane. The results are summarized in equation (1 ). 

Le• 
c1,,Y 

Cl 

13 

~ I~, +~ 6 + 

Cl.JOT Cl~ 
Cl 

27% 19% 

13+12%of 
many other 
products 

42% 

(I) 

Although two of the possible products, 2,5-dichlorophenol and 2,4-dichlorophenol 
were indistinguishable by tic, the nmr spectra of the two were sufficiently charac
teristic to allow the pbotoproduct to be identified unambiguously as 2,5-clichlorophenol. 
Loss of meta-chlorine does not occur to any extent since the nmr spectrum showed no 
evidence for the presence of 2,4-dichlorophenol. 

No work has been done to establish the mechanism of dechlorination but the reac
tion probably proceeds by homolytic cleavage followed by radical abstraction of 
hydrogen from the solvent to give dechlorinated phenol and hydrochloric acid. Pinhey 
and Rigby[3] have supporting evidence for this mechanism from their study of the 
photochemistry of o-, m-, and p-chlorophenol. They have isolated pinacol from 
irradiation in isopropanol which is usually considered as proof that radicals have ab
stracted hydrogen from solvent. A polar abstraction of a proton from an alcoholic 
solvent would involve the hydrogen attached to oxygen rather than the hydrogen 
attached to carbon. 

These authors find[3] that photolysis of m-chlorophenol also yields a substantial 
amount of phenol. This is in contrast to the present observation that polychlorinated 
phenols and bisphenols show reluctance to meta-dechlorination. 

Both primary photoproducts, 3 and 5 were submitted to a clinical investigation to 
ascertain their irritative and sensitizing potentialities on the human skin. In the con
centration employed (2 per cent solutions by weight in dimethylphthalate), neither 3 
nor 5 caused either any primary or sensitized irritative or allergenic reactions (4). 
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. _Res·earch Departtnent 
Giva~dan Corpora~on · 
Clifton, New Jersey . 

P\~ .. 'fi 19,D 

INVESTIGATIONS. CONCERNING T~ POSSIBLE 

· · PRESENCE OF 

2, 3, 7, 8-TETRACHLORODIBENZO..:p-:-Dio~ 
. . . . . ., . . . ' 

. · ... 1N. 

GIVAUDAN's · COMMERCiAL HEXACH.LOROPHENE · 

. . 

2., 3, 7, 8:-Tetr~chlorodibenzo-p-dioxin has recently been recognized' 

as a very toxic substance. Some reports about its presence in certa~ 

2,4, 5-trichlorophenol - derived chemicals has induced Givaudan Corpo

ration to investigate the question whether 2, 3, 7; 8-tetrachlorodibenzo-p

dioxin might be contaminant of its· commercial product, Hexachlorophene 

The starting material for ~exacblorophene is 2, 4, 5-trlchlorophenol. 

The latter is p1,1.rcbase~ by Givaudan Corporation exclusively from Hooker 

Chemical Corporation (Niagara Falls, N. Y.) who manufactures a specially . . 

purified grade of 2, 4, 5-trichlorophenol for Givaudan Corporation. This 

material bas been carefully investigated by its manufa~turer for possible . 

presence as a contaminant of 2, 3, 7, 8-tetrachlorodibenz~-p-dioxin. . . . 

Hooker Che~cal Corporation bas given us a fir~ ass:ura.nce that their 

2, 4, 5-trichlorophenol, sold to Givaudan, did not contain any 2, 3, 7, 8-

tetrachlorodibenzo-p-dioxin do\Vn to a level of less than 0.1 ppm. 
. . ' .. 
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it. is ver~ unlikely ~t 2, 3, 7, 8-~etr~hloro_dibenzo-p-dioxin 

might be formed dur~g ~e manufacturing e>f. Hexacblorophene. N:ever

~el~ss·, it was consi~~red -~pera:~ve ~ investigate ws que~tion. Th.ls 

·was ~o~e·j~inily by Hooker Chemicai .. Corpor.ition and Givaudan Cori,orati~.· 
.. ' . . . . '. : . . 

Two detailed rept)rtB (enclosed)· entitj.ed 112,._3, 1; 8-Tetrachl.oroclibe~~-p-.. . . ~ : . . , ... 

. dioxin Dete~tioil: In Hera.~!iJ,orophene" . and "Extraction Efficiency bi ... 
.. . . . . . . 

-the Determin&tioii of 2. 3. 7. S~Tetracbloro~~enzo-p-dioxin in Hexac~ro·

phene11 de~cribe this· work~ In-the s~mples of commercial ~eachlor~hene 

. investigated, no 2, 3, 7, 8-tet rachloroclibenzo.-p-dioxin could be detected 

(limit of sen~itivity:. O. 03 ppm). 

Since non-phenolic impur~ties in Hexachlorophene, other than 

2, 3, 7, 8-tetrachlorodibenzo-p-dioxin, _might be highly toxic, the total of 

no.1:1:-phenolic contaminants in commercial He:x:achlorophene were sub

mitted to a to:dcological pilot· study. Details are. given in th~ attached 

report entitled "Determination of LD50 of Non-Phenolic Impurities in 

G-11".Fromthis study it is evident that these impurities do not contain any . . 

highly toxic substance to any appreciable amoun~. 

Finally, we were informed that workers handling chemicals con-. 

ta~g ~' 3, 7, 8-tetrachloro~~benzo-p-dioxin are often affected by a. skin 

condition, called 11Chloracne". Many of Giva.udan 1s workers have been 

handling 2, 4, 5-trichloropbenol and Hexachlo:z:opbene for many years, but 

· .over the last 10 years, no case of 11 C~loracne11 has ever developed • 
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A letter frQ,:ii ~i1audan1s plant dermatologist~ Dr~ E. Edelson, 
. ' . . 

making a correspon~ing st~te~nt, i.s a~ched:, 

As a' g~nera~ conclution, .we can· safely state that we have· ~I:> 

reason to be-Jieve that Givaud,an.1-s COIIlIJrerc_ial Hexachlorophene (G• 11) .· . 

: 'contains" any 2, 3, 7, 8-tetr~chlo?:odib~nzo-p-dioxin •... 

Encl. (4) 

August 5, 1970 

·-

Hans U. Daeniker •. Ph.D. 
Vice-President of Research 

f. 

I 
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2·~3, 1·, 8-Tetrachloro·dib~~~O.:.p-C;Iiaxin determination 

·. in Hexachloropltene · 

Introduction: 

The present w~rk·ia a joint·p~oject by Hooker 

. Cbemi~. -~orp~ (N,iag~a. Falls, N. y .") '-a~·d' Givau~~- o·or·p._ 
. . . .. . . . 

(Clifton~ N.3~). The purpose~ to determine quantita-

tiv~ly the possible 'pr~sence of 2~3:, 7 ;8-tetrachiorodibenzo- .. , 

p-d:toxin as an :Impurity in Giyaudau'~- ocmmer~~l.gr-ade 

hexachlorophene. 

Sample selection: 
I 

The·present investigation i-ncluded:. 

Ca) 5 Samples fttom. the following lots, chosen at randODi, 

produced in 1970, with the numbers: 

8857-70; 8339-70; 8743-70; 8710-70; and 8666-70. 

(b) 6 Samples, each being a bulk fr°':Jl 2 ~o 4 lots, chosen 

at random, manuf':lctur_ed during th~ second half of 1969, 

with the ~umbers: 18089 A, 18089 B, 18089 C, i8089 D, 
18089 E, an~ 18089 F. 

· Extraction procedure: 

2,3,7~8-Tetrachlorodibenzo-p~clioxin is a non-phenoli~ 
' . 

substance (in contrast to hexacblorophe,ne) and - if present -

could be separated from h~ohlorophene itself due to this 

property. If: was therefore decide~ to carry out the planned 

determination with the non-phenolic impurities present in 

commerciai·hexachlorophene. That this method is proper was 

proven by a separate study by Ho~ker·.ohemical Corp., see report 
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dated JUly 31, 1970, entitled !'Extr~ti~ Efficiency in· 

the Determinati4;m ~ ~-,3, 7 ,8-Tetrachl~odibenzo-p-· . 

diox:i,n · in B:e,xachlorophene"- (enclosed) · · 
. . . . . 

The non~phenolic imp~r_itiea in ~he samples of 

COIDIJ\et'~ial'hexachl.oropbene were pr~pared 88 follo~: . ·. ' . . . . . . . 
. (a) 1.00 :g• of G•ll@ .were ·dissolv~ -in- _400 ml_ of' Bl) 

·· · .contain.big ·40 ·g. of· N~OH ·by beating t~ 45-50°0. · 
. . . . . . ' ' . . 

for 3-5 mhtutes ,met agitating overnight at roan . . . 

tempex-ature. 
. . 

(·b) 'the alkaline G-11 =solution was extracted with benzene. 
. . 

3 times usµ1g 200 ml of fresh benzene per extract. . . 

(c) T~ combined benzene- extracts: were washed with 200 ml 

(d) 

. . 

of 10% aqueous Na0H.followed by 2_succesaive washings 

with 200 ml of ~ter_. 

The'benzene solutions were concentrated on.a r.otary 

e~porator, to approximately 25 ml for shipment.-

The 25 ml extracts w~_e submitted to Hooker for analysis; 

it may be mentioned that they c9ntained an average of 

0.12 g material. 

Analytical procedur~: 

. (as carried out by __ Hooker C~emical Cf?rp.) 

At Hooker the extracts were concentrated to o.s ml 
. . . ' 

or as small~ voiume possible without precipitating solids.Cl) 

Five p.l of the concentrate were then analyzed by gas chroma

togr~phy under th~ conditions listed on the following page. 

Cl) The ultimate sensitivity of the method is a function of 

volume to which· the extract: is concentrated •. 
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CBROMATOGRILPHIC CONDITIONS' 

. Column 2' "glass packed with 2%, · 
vei-sami.d 900 on 60-80 mesh· 
Cht'anoaorb DMCS. 

Detector 

Bydr~en ~low . · 

~ Flow 

· Helium_ Flow 

Injection Port temp. 

Detector Temperature 

Column Temperature . .·. . 

Chart Speed 

Sample size 

•. 

Plame·Ionizat~Oll. 

50 ml/min·. 

. 200 ~1/min 

. 50 tnl/min 
260°c. 

300°0. 

200°0. 

1/2"/min 

s 1,1,l 

A standard, containing 0.2µlii,1,l 2,3·, 7 ;a-tetra
chlorodibenzo~p-dioxin in benzene, is injected and the 

chromatogram compared 1:o that of the sample. 

Results: 

Sample 
2
1
3,7,8 tetrachloro-

d benzo-2-dioxin Sensitivi~z (l) 

18089 A ND* .0l 

18089 B ND .01 

18089 0 ND .02 

18089 o·· ND .01 

18089 E ND .·02. 

18089 F ND .02 

885770 ND .03 

833970 ND .02 

874370 ND ~Q2 

871070 ND .02 

866670 ND .01 

22m 

' 
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eonclusiOJ1: 

In the samples of commercial hexaoh~orophene. 

inv~stig~ted, no 2, 3 ·, 7, 8-Tetrac~or~ib@~~--p-di~~:tn 

"could be detected. 
. . ' \ 

~t may be added that in the JDSnufacture of 
' . 

hexa~hiorophene,. Giv_audan Corp. uses 2.,4·ts-~~~hloropll,ienol 

.from Booker Chemical Corp~ ~elusively.· Xn similar. investi-. 

gations .·done ·by Hooker on . t~a ~teriai · 11.0 ·_2 ~3-, 7 ,.8.;..~~tra-· 
cb].orodibenzo-p-clioxin c~ld be de.teated-, nei~~er. 

H. u.·0aeniker, Ph.D. 
Vice President of Research 

:am 
August 4, 1970 
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. . . ~ . . BXJ;RACTION EFFICISNOY IN THE. DETERMINAnoN OF . 
2 1'3,7,B 'l'ETRACHLOROOIBEN1.0-P"".'DIOXIN IN. BBXACBLOROPHENE. 

. . . .. . . 

. An experiment was performed in tbe Works Laboratory to d_;ti;r
mine the efficiency of the. procedure·, devised by ~he Givaudan· Corp.,:_- . 
_for the extractio~ of 2,~,7,8 tetrachlorodil?enzo-p-dioxin f~ora Rexa- · 
cblorophene. · · · · · ' .. 

. ·. ,-he procedure appBars satisfactory.· .. 

. Data·: 
.·.: 

2;.3,7,8 tetrachlorodibenzo-p-dioxin 
Added,_ ppm 

o.os 
0.-10 

... ,: 

. . . 
~opies o~ the chromatograph scans are attached. 

Recovered, EPm 

0.035 
0.10-

Experimental 

I,• . :.• • 

.. All samples were prepared in the following manner: 

1. 100 g of llexachlorophene and an appropriate volume 
· of a 0.211 ~g/~l dioxin in benzene stan~ard wer.e 

dissolved in 400 ml of water containing 40 g of Na0H 
·by heating to 45 - so0 c for 3-5 minutes and agit~ting 
overnight at ro~m tmnper.ature. 

2. The alkaline Hexachlorophene solution was extracted-with 
benzene 3 times using·200 ml of fresh be~zene per extracta 

3. The combined benzene extracts were washed with 200.ml· of 
10% aqueous Na0H:folloved by two succes1ive washings 
vith 200 ml o"f: w11i:f\= • • •..• _~,# . . ... 

4. The benzene extracts were concentrated to o.s ml., or as 
small-a volUUle possible without f9rming undissqlved solids. 
Five ~1 of this concentrate were.then chromatographed under 
the con~itions listed on the followipg page. 

. . 
. .. . .. . ... 

. ... 
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--c~OMA'l'OGRAPHIC OONDITIONS· 

Column 

)>eteetor 

Hydrogen Plow 

Air ~low -

: Helium· Flow 

. .... ·.: 

. . 

. · Injection Port Temperature 

· ·. -Detector· Temperature. · 

Co~umn Temperature 

Chart Speed 

Sample Size. 

· 2 1 gt.ass i>~cked with 2% versam.id 
. : ~00 <!n · 60-80 mes~ chr~mosorb Il10S 

. . ' . 
. . _:..: .. _: . Pi.a11te. Ionbl\tion_ · . 

. . ··::·so ml/min ._. 

:: 200. ml/min~ 

·so ml/min 

2600C 

~ pe.r min 

5 1 

CJ 

.. :, 

. A standard, containing 0.2 l{g/lll 2,3,7,_8 tetrachlorodibenzo-p
clioxin in be.h_zene, is injected an~ the chromatogram· compared to that 
of the samples. 
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.. -l~-.;J , i"": . 
Gary Rahn /;I'"' 
Chemist 
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DErERMINATION OF LDso OF NON.:.P~OLIC IMPURITIES IN G-ll® 

l. -Extraction _2,!:0Cedure 

Ten 100 g._ samples of G-ll -were each subjecte:d to the 

following extraction .proced'1]:"e: 

a. 

b. 

100· ·g •. of. G-11 were dissolved in i.o·o ml. water 

containing ~O g. sod~um hydroxide. by heating to 

ss-6o 0 c for 3-5 minutes and agitating overnight 

at room temperature. 

The alkaline G-11 solution was extracted 3 times 

using 200 ml. of fresh benzene per extrac_t. 

c. · The combined, ben.2ene extracts_ were washed with 

20() ml. of 10%_ aqueou~ so.dium hydroxide followed 

by 2 successive washings with 200 ml.- of water. 

d.· The benzene soln. was concentrated under reduced 

pressure to leave a waxy solid. 

The tot~l weight of non-phenolic impurities obtained 

in this manner from l kg •. of G--11 was 1.1606. g. · This mat

erial was ~issolved iti 10~45 g. of Ma~zola Corn Oil, labelled 

as HBS49. and sent to leberco Laboratories· in Roselle Park, N.J. 

· I I. Deter~!!2n · of L'D 50 

A single feeding of the test material was given to CFE 

rats of the Carwor'.t:h · strain at four different Leve ls - 50, ·. 
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100, 200 and 500 mg. per kg. of body we~ght. The animals . 

w~re then observed for five days for signs-of toxicity. 

There·were no deaths and no visible untoward effects were 

fo"Q.nd. 

_Complete details of the test procedure and results are 

found in the attached report from Leberco. 

III. Conclusion · 

The total non-p~enolic -impurities which are contained 

in Givaudan'~ commercial·Hexachl~rophene to an extent of 

app. 0.12% show a v~ry low oral toxicity; in .fact, lower- than 

.Hexachlorophene. itself (on a weight per weight basis}. · 

If any of the highly toxic 2, 3, 7, 8-tetrachlorocli.benzo-p~

dioxin was present in our Hexachlorophene,_it would be part 

of the. "non-phenolic i~purities". The present toxicological 

results· show that 2,3,7,8-tetrachlorodibenzo-p-dioxin is not 

an impurity in Hexachlorophene to an extent of 0.1 ppm-or 

more •. ·(From analytical work we know, however, that the 

level of 2,3,7,8-~etrachlorodibenzo-p-dioxin is less than 

0.03 ppm.) 

The present tox~cological _investigation is. but a pilot 

· study. Work is under-way to· separate and identify the consti- . 

tuents of the non--phenolic imP.uritie~ contained. in commercial · 

Hexachlorophene. Each major constituent will then be ~ested 

separately for toxicological propertiesD 

:gmp 
Aug. s; 1970 

iJ,. Ct-.-~ 
R. .A. · Brandman 
Sr. Research Chemist·. 
GIVAUD.l)N.CORPORATION. 
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SUBMITTED TO: 

ASSAY NUMBER: 

DATE RECEIVED: 

TEST MATERIAL: 

.SUBJECT OF ASSAY:· 

01AL 201 245 1133 

Givaudan Corporation 
Clifton, New· Jersey 

07912 

July 1.0, 1970 

July 20, 1970 

1 x l O ml. sample cloudy amber liquid 
(10% solution by weight in corn oil) iHB 549 

To determine the oral LD50, in_fasted rats. of the test mate~al as 
submitted. 

METHOD OF ASSAY: 

Norm.al, healthy CFE rats of the 9arworth .strain, equally.-divided· as to 
sex and_ weigping app~oximately 120 g~s were used in this study.·. The 
animals were fasted for eighteen hours prior to dosing. 

Several leveis of the -t~st material were administered orally, as is, to · 
. groups of rats~ A rigid stomach tube was employed for .the feedings . 

. 
Following the administration of each dose level the animals were observed· 
for five days for signs of toxicity. Throughout the obset"vation period the 
animal.$ were housed in raised wire mesh- cages and maintained on their. 
regular diet of Lab Blox and-water ad libitum.. 

., 

ftJa report la .-bmllled far die emcJu:ily~ ue of tho p-. pazblorahlp or oozpozallo• to whoia It la addtased, and llllthor die repozt no: the IICIDl9 of tbol• 
J.abolarmas =r al Gl1J' menilien of Ila 1lafi. mar bo ~ IA COllllllC1loll will& tJio adverddng or~• of mar proclact ot pmcna 'll'ltbnt wdlll1I authozbatkm. 
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RESULTS: 

IL~sm 

A·-' 
.'-/ .. 

LEBERCO LABORAT9RIES 

Ml. Fed.per 
Kilogram. or Rat 

o. 6 
1.-0 
2.0 
5. 0 

ASSAY NUMBER 0781i 

Number of Rats 
Fed Dead 

2 
4 
2 

10 

0 
0 
0 
0 

A single feeding of the test material to rats, . at a. dose level 
of 5.0 ml •. per kilogram of rat, did ~ot produce any Visible 
untoward effects. 

LEBERCO LABORATORIES 

Anne M. Wolven • .A. B. 

")) -.;-;r L- +c--
lr.vlng Le).renstein, Ph •. D. --
Director 

•. 
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Dr. Milton Manowitz 
Givaudan Corporation 
125 Delawanna Avenue 
Clifton, N. J. · 

Dear Dr. Manowltz: 

J!DMOND EDELSON. M. D, 
TH& IAYIHGTOH P&qf'IESSIOHAL 81111.DIHO 

DO DALL STREET 

IRYINGTON. N, J, 0711 I 

July 2,_ 1970 

.• 

' ' 

. Th~s _letter wl11 ·supplement our discussion relatlv~ to Chlor~c~e 
·patients. After· advising yo~ ~at I could not recotlect a.ny Chlora.cne patients 
being treated from Givauda.ni I went "tlirough my patient recoras lnclud ing 
all of the dermatologic illnesses t had treated as your Company Detmatologic · 
Consultant; for more than the past 10 years. I did not find one_patle~t who 
bad ~hlora.cne_either as hls major or as a C:dincidentaldia.gnosis among the 
Givaudan· e~ployees who were ref'erred· to me for· the various dermatologic 
conditions. · -.... 

Sincerely y9urs, 

EE:AR 

------

... · 

..., _____ . --
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Dole: June 22, 1983 
To, Mr. John Rankin GIVAUDAf' 

From: Mr. Len Levy Div: 

CC, 

Subject: TCDD ANALYS Is IN HEXACHLOROPHENE 

cl?e Quality. Assurance Laboratory began routinely analyzing 
G-11 .(Hexacplorophene U.S.P.) in May 1977 ... 

The normal procedure, is for the bulking of two lots of 
G-11 (5 g. each), extracting each of the pairs as per our pro
cedure, and forwarding the extracts to California Analytical 
Laboratories for G.C.-M.S. Analysis. 

The policy of the department is (since 1978), that if any 
analysis was above 1 ppb on the composite sample, each lot would 
be analyzed individually. 

Review of the results since.this laboratory began performing 
TCDD analysis_, indicated that, prior to June 1978 the m~jority of 
samples analyzed were found to be less than 1.0 ppb with seyeral 
samples (3-4) being below 4.0 ppb. In many instances, the higher 
TCDD levels were attributed to interferences in the G:C.- M.S. 
analysis which probably could be eliminated through reanalysis 
or additional sample clean-up. However, _since the TCDD limit at 
that time was established at 10 ppb, these samples were not re
evaluated. 

All samples evaluated after June 1978 were found to contain 
less than l.O"ppb TCDD. 

LAL:bj ~-
/ ,,,..,__ --;;a- .a::: • .. 

,.-,:::·- .._ !.. \. ~--- ~ 
···---··--, 

· Leonard Levy 
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GIV~UOAN CORPORATION 6/22/83 

PRODUCTION AFFECTED.BY RESTRICTIONS 

PRODUCT 

Bldgs. 58,59,60 G-11 
Bldg. 68 G-4 Tech 
Bldg. 61 G-4 Pure 
Bldg.· 68 G-4-40 Tech 

Bldg. 53 
Aldehyde C-9 FCC 
Hexaldehyde 
Aldehyde C-12 Laurie 

Bldg. 56 · 
Citronellol·Givco Extra Crude 
Chemical A-6293 Crude 
Ald. C-12 MNA Pure Crude 
Lilial Crude 
Butyl Benzyl Alcohol Crude 
Dihydroanethole Crude 
Gernaiol Pure M Crude 

Bldg. 55 

Stabilizer 9A EI-Crude 

Bldg. 6·3 
Nobricol Crude 
2-Methylene Undecanal Crude 

Bldg 35C 
Lilial Crude 

DAILY RATE 

2,200 
2,000 

750 
5,000 

225 

175 
200 

1,800 
1,600 
1,600 
3,200 
1,600 

. 1,600 
·2,800 

4,800 

2,400 
1,000 

32,950 

2,400 

35,350 

REASON SHUTDOWN 

Mfg. in Restricted Area 

" " " 
" " " 
" " " 

" It " .. . . 
" It " 
tt " " 

II II ti 

.. 
II II " .. . . . ' 

" II " 
II II II 

. ,_, 
II " 

II " It 

. ' 

" II " 

ti II " 

II II II 

II II II 

Filter press in restricted ar, 
Bldg. 56 
Pounds Lost Daily 
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. Production Affected by Restrictions 

The 35,350 represents approximately 43% of our total average 
Daily. production. In addition there are 3 key points to keeping 
the balance of production going. 

:bj 

(1) Being able to receive nitrogen; 
entire Production Department will 
for safetr reasons. 

If we cannot the 
have to shutdown 

(2) Being able to receive hydrogen. If we cannot an 
additional 25% of Production will be lost. 

(3) Access to warehouses 51 and 78 for raw materials. 

f'JJS~ 
David Soltis 
Production Control Manager 

cc: A. Kessler · 
Management Committee 
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DEPARTMENT OF ENVIRONMENTAL PROTECTION 
OFFICE OF REGULATORY SERVICES 

.... ~r:E'IVEO 

JUL 141983 

. CN 402 . 
TRENTON, N.J, 08625 

609 • 291 • 2906 
MICHA!tL F, CATANIA 
DIRECTOR 

HltRBERT B, BENNETT 
KEITH A, ONSDORFF 
ASSISTANT DIRECTORS 

( 

~. 
_) 

Mr. William Hyatt 
Pitney, Hardin, Kipp & Szuch 
163 Madison Avenue 
Morristown, NJ 07960 

Dear Mr. Hyatt: 

July. 12,. 1983 

I am writing to confirm our telephone conversation pf 
this morning concerning the movement of hexachlorophene from 
the Givaudan faciliti in Clifton, New Jer.sey. The prohibition 
on this movement contained in paragraph two of the Administrative 
Order dated June. 17,. 1983 is hereby revised as outlined below. 

It is my understandi~g that Givaudan has. conducted dioxin 
analysis·on a substantial portion of the finished product 
hexachlorophene presently stored at the facility. This analysis, 
which was conducted by a laboratory certified by USEPA for 
dioxin analysis, has indicated no dioxin contamination of this 
product at the one part per billion detection level. Based upon 
these results, Givaudan is hereby authorized to move all 
hexachlorophene not located in buildi~gs 52 thro~gh 65 for 
which the above dioxin analysis has been received. This authori
zation is, however, subject to any further requirement which the 
Food and Drug Administration may impo.se on the movement of this 
product. · 

As further analytical data becomes available and is transmitted 
to this Department concerni~g the remainder of the finished product 
hexachlorophene stored on site, the above pro.cedure shall be 
utilized to determine whether that product be moved off site. 

An additional condition for the movement of hexachlorophene 
from the Givaudan facility is that Givaudan must notify this 
Department and the Food and Dr~g Administration of the destination 
and purchaser of these shipments. 

. New Jersey is an Equal Opportunity Employer 
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Please do not hestitate to contact me if you have any 
questions concerni~g the above. 

dm 
cc: Commissioner Robert E. Hughey 

Director Thomas Burke · 
Administrator Marwan Sadat 
Dr. Bill Parkin, DOH 
Len Fantasia, FDA 

Sincerely, 

~~~ 
Micnael F. Catania 
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ROBERT P. HAZLEHURST, JR. 
JOHN BARKER 
CHARLES R. HAROIN, JA. 

. ROGER C. WARD 
JAMES C. PITNEY 
WILLIAM D. HARDIN 
CLYDE A. SZUCH 
S. JOStPH FORTUNATO 
WILLIAM H. HYATT, JR. 
LAWRENCE F. REILLY 
MURRAY J. LAUUCHT 
EDWARD P; LYNCH 
GERALD C. NEARY 
JOSEPH LUNIN 
RICHARD I.. PLOTKIN 
Tl"!OTHY A. GREINER · 
ROBERT I.. tiOLLINGSHEAD 
FREDERICK I.. WHITMER 
GREG0;:n" C. PAl:ILIMAN 
ROBEJn" G. ROSE 
JOSEPH H. KOTT 
M-'RY LOU PARKER 
P-'UL £. GRAHAM 
J, MICHAEL. NOLAN,Jl'I. 
WARREN J. C-'SEY 
KEVIN J. O"DONNELL. 

PITNEY, HARDIN, KIPP & SZUCH 
163 MADISON AVENUE · 

CN1945 

MORRISTOWN, NEW .JERSEY 07960 

MOl:IRISTOWN (201)26?•3333 

NEW YORK C212) 926-0331 

TELEX 642014 

TELECOPIER (201)267•3?2? 

July 26, 1983 

Mr. Michael F. Catania ,"ffi'e!I.P¥-!!-
Di rector ~>~··' .• 
Department of Environmental Pr\Otection 
Office of Regulatory Services· 
CN 402 , 
Trenton, New Jersey _08625 

RE: Givau 

Dear Mr. Ca 

NEW ... Rll orF"IC:lt 

33 WASHINGTON STREET 

NEWAAI\, NEW.IERSEY 0?102 

(201) ~23•1980 

WRITER'S DIRECT 

DIAL NUMBER 

~01) 1531· 4841 

The purpose of _this fetter is to provide ·you with information we under-
s.tand you will need to. have before the Company commences manufacture of · 
Hexachlorophene again. 

Enclosed is an affidavit of Leonard A. L~vy, dated July 22, 1983 
describing the results of analysis of the Company's inventory of trichlorophenol 
for TCDD content. The· Company proposes to use trichlorophenol from Lots 
82145/12 and 82145/13 to recommence Hexachlorophene manufacture. A$ you will note 
from Mr. Levy's affidavit· analysis of those lots showed less than 1 part per· 
billion of TCDD. . 

In accordance with the requirements of the Department of Health, and 
after consulting with· ERM, our consultant_s, Buildings 58, _59 and 60 have been · 

·completely vacuumed (including.walls, floors, ceilings, rafters, equipment, etc.) 
using a high perfonnance, industrial vacuum cleaner. va·cuum cleaner bags, · 
together with all dust collected, have been retained. Addit~onally, the· contents 
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of Building 60, including ·floors, ·walls, ceilings and all equipment, have been 
solvent washed using Varsol #1, petrQleum naptha made by Exxon Company of 

. Houston, Texas. The floors of Buildings 58, 59 and 60 have been steamed and 
.washed with an industrial qetergent, Cesco 225, manufactured by Anpal Industries 
of Fort Lee, N~w Jersey. All residue from these washings has also been retained. 
Tne interior and contents, including all equipment of Building 60 have been 
painted.· The floor of Building 60 has additionally been sealed. All waste 
materials, including vacuum cleaner bags and residue from the washings have been 
stored in Building 54, which remains a restricted area to be entered only with 
L~vel C pro~ection • 

.. Under separate cover we have ~esponded to your letter request for 
infonnation dated June 20, 1983. · 

. ·The Company proposes to re-sampl·e Buildings 58, ·sg and 60 and we 
· understand that pending receipt of analysis of those re·-sampl ing_s, we are ·tree 

to convnence production of Hexachlorophene with level C protection, less respirators. 
As in the past,. the Hexach 1 orophene produced wi 11 be analyzed for TCDD content by 
California Testing Laboratories and no product wiJl be shipp~d from the .Company's 
facility unless it meets the specification of non-detectible at 1 part per billion. 

. . 

We will a9vise you when Hexachlorophene. production has been resumed. 
-. 

bdp 

bee: Armin M. Kessler 
l Jon Chrisiensen 

~ 
:· __) 

·, .. 
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AFFIDAVIT OF LEONARD A LEVY 

VERIFYING THAT 2,4,5-TRICHLOROPHAENOL PRESENTLY HELD 

IN STOCK FOR THE PREPARATION OF HEXACHLOROPHAENE HAS 

BEEN ANALYSED FOR TCDD AND NONE WAS FOUND AT A DETEC

TION LEVEL OF ONE PART PER BILLION 

STATE OF NEW JERSEY 

CITY OF CLIFTON 

COUNTY OF PASSAIC 

Leonard A. Levy, being duly sworn, deposes and says: 

~;- He ·has been the Manager of Quality Assurance since 

October 1, 1975 to the present time and during that period has 

been responsible for the department that analyzes all raw materials 

received by and al1 finished products shipped by the Givaudan 

Corp. plant located at 125 Delawanna Avenue in Clifton, New_Jersey. 

2. As of this date, the amount of 2,4,5-Trichlorophenol (TCP)° 

presently on site,· all of which is to be converted to hexachloro

phene, totals about 32,500 lbs. (17,933 kg) and is from four 

different lots shipped ~y the manufacturer (Celamerck) and 

identified by them as 

Lot# 

Lot # 
Lot# 

Lot# 

82145/12 

82145/13 

82145/14 

82145/15 

3. Each of these lots was submitted for analysis for 2,3,7,8-

TCDD according to our normal procedure which is as follows: 

a) A sample is taken from each lot of TCP received from 

the manufacturer. 

·b} ·Five grams from each of two lots is.combined and~ 
composite sample is prepared for analysis. 
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(Samples from·each batch are retained at least 

until the analysis is r~ceiv~d. It is our policy 

that should the compos·it~ show the ·pr~sence of TCDD 
. . 

at 'th~ one part per billion level or greater, then 

each individual lot w~uld be analyzed.) 

T.he sample is pre·pared according to the same pro

cedure- used.for hexachlorophene, .primarily ~o rem?ve 
phenolic material, and sent to California Aiialytical 
Laboratories, Inc. for analysis. (The procedure used 
to prepare·and test the.samples is the one described· 
in the o. s·. Pharmacopia for hexachlorophene .. ) 

4 .. The result for _the 10 g composite sample representing 
Lots 82145/12 and·B2145/13 was recei~ed on June 16, 1983 and 

shows less than one part per billion.TCDD .. 

5~ The results for.a 10 g composite sampie representing Lots 
82145/14 and 82145/15 have not, as yet, been received from 
California Analytical Laboratories, Inc. 

. . 

Leonard A. r..,evy 
··July.22, 1983 

B~fo,::e, m.e· ~i~·~:!>- day_ of·:) u.:l.i· ,1983, personally , 

appeared ~ciYia.M( ·A)-Aifi.j · ,·: wh_o_,· be~~ g duly sworn, deposed 

and stated that the statements made in·the foregoing affidavit 
are true to the· best of his knowledge and belief, except as to 
matters -stated to be upon information and· belief, and as to . .. . . 
these, affiant stated that he believes them·to be true. 

I , 

,I I l 
I • 
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DEPARTMENT OF HEALTH &. HUMAN SERVICES Public Health Service 

Telephone: 

REC E f·V E O 
. . 

(201) 645-2695 AUG. 2 - 1983 

"1N£Y. HARDIN, IIPP & SZUCH 

July 29, 1983 

Dr. Milton Manowitz 
Director of Research and Development 
Givaudan Corporation 
125 Delawanna Avenue 
Clifton, New Jersey 07014 

Dear Dr. Manowitz: 

Food & Drug Administration 
20 Evergreen Place 
East Orange, New Jer:sey 0701E 

This is to confirm our July 25 ,. 1983 telephone con
versation with Mr. John Christiansen of your firm. 
We have advised Mr. Christiansen that analysis of 
the hexachlorophene samples collected ~y the Food 
and Drug Administrat;on had been completed •. Analysis 
revealed that all five .samples analyzed for dioxin 
met the USP specifications .. 

Based on the analytical results, the Food and Drug 
Administration contemplates no further action as 
regards the he~achlorophene product stored at 
Givaudan. 

Please feel free to contact us if we can be of 
further assistance • 

Very truly yours, 

EONARD D. F TASIA 
Director, Compliance Branch 
Newark District Office 

DK:bhs 

cc: Michael Catania, Director 
Dept. of Environmental Protection 

nECl=l"c-:" ..... rr::c;::'"' :,rH I'- - I iJ WI l'--"""-•~1o'-'-

r;.;;:: ··:. 1983 
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GIVAUDAN CORPORATION 125 Oelawanna Avenue 
Clifton, New Jersey 07014 
Phone: (201) 546·8000 
Cable: Givaudanco. Clifton 
Telex: 138901 

July 1, 1983 

Marilyn Fingerhut, PhD. 
NIOSH 
Robert A. Taft Laboratories 
4676 Columbia Parkway 
Cincinnati~ 6hio 45226 

Dear Dr. Fingerhut: 

In reference to your letter of March 23 and our sub
sequent discussions enclosed are the following reports, let
ters, memos, etc., concerned with analyses of the hexachloro
phene process for the presence of 2,3,7,8-tetrachlorodibenzo
p-dioxin. 

I Letter of·August 18, 1970 from H.U. Daeniker to Direct
or of Bureau of Drugs, FDA with the following attach
ments: 

II 

/ 1. Investigations concernirig the possible presence of 
V 2,3,7,8-Tetrachlorodibenzo-p-dioxin in Givaudan's com-

mercial Hexachlorophene; H.U. Daeniker, August S, 1970. 

,/ 
2. 2,3,7,8-Tetrachlorodibenzo-p-dioxin determination 
in Hexachlorophene; H.U. Daeniker, August 4, 1970. 

3. Extraction Efficiency in the determination of 2,3, 
J7,8-tetrachlorodibenzo-p-dioxin in Hexachlorophene; 

G. Hahn, July 31, 1970. (Hooker Chemical Company). 

/
4. Determination of LD50 of non-phenolic impurities 
in G-11®; H.A. Brandman, August S, 1970. 

a. Leberco Laboratories; July 20, 1970. 

/
5. Letter of July 2, 1970 from E. Edelson to M. Mano
witz. 

Certificates of Analysis for 2,4,S-Trichlorophenol, 
purified, purchased from Dow Chemical during the period_ 
October, 1976 - December, 1978. 

III ,11. Letter of November 22, 1976 from M.V. Polito to 
F.G. Eichel with attachment: 

,/ 
a. Memorandum of November 10, 1976 from W.M.·upholt 

to M.V. Polito• 
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2. Trichlorophenol (Report on Visit by EPA Officers. 
August 20, 1976); F.G. Eichel; August 20, 1976. 

IV. / 1. Letter of November 14, 1977 from P-. Doucette to R. 
Goldman and w. Monastyrski with following attachments: 

v. 

a. Quality Control Department, TCDD Analysis, Old 
,./Procedure: January, 1977. 

)). Quality Control Department, TCDD Analysis, Re
a/vised Procedure: November 7, 1977. 

Jc. IOM from H. Brandman to S. Gold; TCDD/G-11 Analy
sis; May 31, 1977. 
d. IOM from H. Brandman to s. Gold; TCDD/G-11 Analy
sis; September 8, 1977. 

2.JIOM from L. Levy to J. Rankin; TCDD Analysis in Hexa
chlorophene; June 22, 1983. 

Analysis Results of Sanitary Sewer Discharge as Required 
by your NJPDES/SUI Permits. CFM Incorporated to Givaudan 
Corporation, _January 13, 1983. 

VI. Certificates of Analysis for 2,4,5-Trichlorophenol, pure, 
during the period August, 1978 - March, 1983. 

VII. Sampling Procedure for TCDD in G-11 Area; A. Stefa, June 
18, 1981 with attachments: (OSHA inspection). 
1. Contracted sample report. 
2. Sampling data. 

VIII. 1. 2,4,S-Trichlorophenol, Analysis for TCDD (2,3,7,8-
Tetrachlorodibenzo-p-dioxin), Analysis Performed by Quality 
Assurance; April 19, 1983. Revised June 24, 1983. 

2. 2,4,5-Trichlorophenol Analysis f~r TCDD (2,3,7,8-Tetra
chlorodibenzo-p-dioxin), Analysis (Extractions) Performed 
by Research Labs; April 19, 1983. 

IX. Report of May 11, 1983 from California Analytical Labora
tories, Inc. (A.S. Wong) to Givaudan Corporation. 
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X,/Letter of May 25, 1983 from G.F. Talarico to E. Stevenson 
with attachments: 

,jXI 

,/
1. New Jersey Department of Environmental Protection Selec
ted Substance Report. 

2. Diagram of Hexachlorophene Process: v. Iappelli, May 4, 
,/ 1983. 

Source of Supply of Pure 2,4,5-Trichlorophenol to Givaudan 
Corporation, M. Manowitz, June 27, 1983. 

We are continuing our search of the various department
al files for any additional documents that are relevant to this 
matter. 

MM/dj 
Enclosures 

Sincerely, 

GIVAUDAN CORPORATION 

M. Manowitz. PhD. 
Director - R & D 

bee: Mr. Rankin 
Mr. Kessler 
Mr. Turetsky 
Dr. Tavares (Encl. ) 
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. _Res~arch Department 
Giva-qda.n Corporation · 
Clifton, New Jersey 
f"\ . 

'1~t:J.. ~ ICJ,D 

INVESTIGATIONS. CONCERNING T~- POSSIBLE 

· · PRESENCE OF 

2, 3, 7, 8-T_ETR.ACHLC°RODIBENZO~p"7Dio~ 
. . ' .· . . .,. . . . .. . 

. IN. : 

. ' '. 
GIVAUDAN' s. coMMERcIAL·. HEXACH_LO"ROPHENE 

. . . 

2., 3, 7, 8~Tetrachlorodi~enzo-p"."'~oxin has recently been recognized' 

as a very toxic substance. Som'!! reports about its presence in certa~ 

2, 4, 5-trichlorophenol - derived c_hemicals has induced Givaudan Corpo

ration to investigate the question whether 2, 3, 7; 8-tetrachlorodibenzo-p

dioxin might be contaminant of its commercial pr.oduct, Hexachlorophene 

(G~11(R)). 

The starting material for ~exacblorophene is 2, 4, 5-trichlorophenol. 

The latter is pµrcbaseq by Givaudan C~rporatlon exclusively from Hooker 

Chemical Corporati'i)n.(Niagara Falls, N. Y~) who manufactures a specially. 

purified grade of 2, 4, 5-trichlorophenol for Givaudan Corporation. This 

materia~ has been carefully investigated by its .manufa~turer for possible. 

presence as_ a contaminant of 2, 3, 7, 8-tetrachlorodibe~~-p-dioxin. 

Hooker Che~cal Corporation has given us a fir~ ass~rance that their 

2, 4. 5-trichlorophenol, sold to Givaudan, did not contain any 2, 3, 7, 8-

tetrachlorodibenzo-p-dioxin down to a. level of less than O. l ppm. 
. ' 
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it is very unlikely that 2, 3,. 7, 8-tetrachlorodibenzo-p-dioxin 
. . . . . . . . . 

mi~ht be.£ormed d~g-~e manufacturing of. Hexachlorophene. · N:e~er

t;heless·. it was consid~red ~~er~tive ~ investigate this q~e~tlon. This 

was ~o~e·jo~tly by Hooker Che~cai_Corporation and Givaudan Corporafi~~-· ' 
. . . . . ' . . : . . 

. ~ Two detailed reports (enclosed)·entitjed "2 ... 3, 7; 8-Tetrachlorodiben~o-p-
• : • • • . . - :. . • . l•" 

dioxin Dete~in~tioil.in :itexa~t4orophene"·. a.nd. "Extraction Efficie:0.cy. in .. : 

-the Determination ~f 2. 3, .,, 8-:Teti-achlorodibenzo-p-dioxin in Hexachloro·

phene" describe this work~ . In-the s·amples of commercial ~eacblor~phene 

. investigated, no Z, 3, 7, s~tet rachlorodibenzo.-p-dioxin could be detected 

(limit of sen~itivity:. 0. 03 ppm). 

Since non-phenolic impurities in Hexachlorophene, other than 

· 2, 3, 7, 8-tetrachlorodibenzo-p-dio:xin, _might be highly toxic, the total of 

non-p}lenolic contaminants in comm.ercial He:x:achlorophene were sub-. . 

ni.itted to a to:d.cological pilot study. Details are. given in the_ attached 

report entitled "Deterffl:ination of LD50 of Non-Phenolic Impurities in 

G-11 11 .F'romthis study it is evident that these impurities do not contain any 
. . 

highly toxic substance to any appreciable amoun~. 

Finally, we were Wormed that workers handling chemicals con-. 

taining ~. 3, 7, 8-tetrachloro~benzo-p-dioxin are often affected by a skin 

condition, called "Chl_oracne". Many of Givaudan•s workers have been 
. . 

handling 2, 4, 5-trichlorophenol and Hexachloi:ophene for many yea.rs, l:,ut 

· .over the last 10 years, no case of "C~loracne" has ever developed. 
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A letter fro.in Giyaudan's plant dermatologist, ~r: E. Edelso~ 
' . . . 

making a correspon~ing st~te~nt, i.s a~tac~ed.", 

As a g~neral conclution, .we can· safelr state that we 'have- ~o 
reason to be"lieve that Givaua,an!.~ comn:mrcial Hexa.chlorophene (G-11) 

·. '.contains' any 2, 3, 7, 8-tetr~chlo~odib~:nzo:..p-dioxin ... ·. 

Encl. (4) 

August 5, 1970 

Hans U. Daeniker,. Ph. D. 
Vice-President of Research 
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2;s, i,s-Tetrachlorodib~1:1z.O.:.p-~ioxin determination 

·• in Hexachl.oropltene · 

Introducti911: 

~e preseDt w~rlt' is a. joirtt: p~~ject by H~oker . . . . . . . . . . .· 
Chemic~. Corp~ (N.iagara. Palls, ~-· Y •. ) . a~~- Giv~udan. c·orp. _ 

_ (Clift~, N .:, • ) • · The purpose ~s t~ :det~mine quant~ta-
.- . . . . . . . . 

t1vely the possible presence of 2,3·, 7 ;8-tetrachlorodibenzo- ·. 

p-dioxin as an impurity in Givaudan'~· commercial.grade 
. ' . . . 

bexachlorophene. 

Sample selec~ion: 

The·present investigation included:. 
. . 

(a) 5 Samples f't-om. the fallowing lots, chosen at randoDi, 

produced in 1970, with the numbers: 

88S7-70; 8339-70; 8743-70; 8710-70; and 8666-70. 

(b) 6 Samples, each being a bulk fr~ 2 ~o 4 lots, chosen 

at random, manuff:lctur_ed during the second ha).£ of 1969, 

with the ~umbers: 18089 A, 18089 B, .18089 c, i8089 D, 
18089 E, an~ 18089 F. 

· Extraction procedure: 

2,3,7~8-Tetrachlorodibenzo-p~dioxirl is a non-phenoli~ 
-

substance (in' contrast to hexachlorop~e) and - if present -

could be separated from ~chl<:>rophene itself due to this 

property. It was therefore decided to carry out the planned 

determination with the non-phenolic impurities present in 

commercial· hexachlorophene. That this method is proper was 

proven by a separate study by Ho~ker·.Ohemical Corp., see report 
! 
r 
f 
i. 
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dated July 31, 1970, entitled !'EXtraction Efficiency in· 

the Determinati~ of 2·.3, 7 ,8-Tetrachl~odibenzo-p-· 

diox~n in ~achl~rophene"- (enclosed) · · 

The non~phenolic imp~ritie~ in ~he samples. of 

coimner~iai' hexachl.or.ophene were· pr~pared as follo~: . '. . . . . . . . - . . 

· (a) LOO _g. of G-11:-® were ·di_ssolv~d in- _400 ml __ of ~O 

(·b) 

.~on~~.ing ·~o·_g. ~- N~H _by_ ~t~gt~ 45-S0~C. · 

for 3-5 mhlut~s . ~d agit~t~g OVel'll.ight '.9-t room 

temperature. . 
. . 

The alkaline G-11 :solution·was extracted with beuzene . . 
' . 

3 times us_ing 200 ml of .fresh benzene per extract. . . 

(c) Th~ combined benzene· extracts: w.ere washed with 200 ml 

of 10% aqueous NaOH.followed by 2.successive washings 

with 200 ml of water. 

(d) 
' ' 

The 'benzene solutions were concentrated on.a r.otary 

e~aporator, to approximately 25 ml for shipment~ 

The 25 ml extracts w~_e submitted to Hooker for analysis; 

it may be mentioned that they c9ntained an average of 

0.12 g·material. 

Analytical procedure: 

(as carried out by _ _Hooker Chemical C~rp.) 

At Hooker the extracts were concentrate.d to o.s ml . . - , 
or as small ~ voiume possible wit~out precipitating solids. Cl) 

. Five Ill of the concentrate were then analy~ed by gas chroma-
' . 

togr~phy under th~ conditions listed on the following page. 

Cl) The ultima~e ·sensitivity of the method. is a function of 

volume to which the extract is concentrated. 
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C. CBR.OMATOGR(lPHIC CONDITIONS 

.- ·. 

~~ 
I 

_.I 

. Column 2 1 ·glass .packed with 2% : 
Versamid 900 on 60-80 mesh 
Ohranosorb DMOS. 

Detector Flame·1onizat~on. 

Hydrogen ~low.·. so ml/min. 
Ai~ Flow . ~00 ~l/min 

·Helium.Flow · 50 m1/min 

Injection Port temp. ·260°0. 

Detector Temperature 

Column Temperature . ,·. . . 

Chart Speed 

Sample size 

300°0. 

200°0. 

1/2"/min 

s Ill 

A standard, cont~ining o.2µ,1iµ1 2,3·, 7 ~8-tetra

chlorodibenzo-p-dioxin in benzene, is injected and the 

chromatogram. compared to that of the sample. 

Results: 

Sample 
2,3,7,8 tetrachloro-
dibenzo-p-dioxin Sensitivi~

1
(L) 

18089 :A ND* .Ol 

18089 B ND .01 

18089 0 ND .02 

1sos9 o·· ND .01 

18089 E ND .·02 

18089 F ND .02 

885770 ND .03 

833970 ND .02 

874370 ND .Q2 

871070 ND .02 

866670 ND .01 
. 

212m 

... 
~ 

I 
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ConclusiOJl: 

In the samples of commercial hexach~orophene. 
. . 

in~stigated, no 2,3~.7 ,8-Tetrachlor~fbe,nz.~-p-di,;>Xin 

could be detected. 

~t-may be added that.in the ~~actur~ of 
. . 

hexa~hi.orophene, _ Givaudan Co~p. uses 2,41 5-~~~blorophenol 

.from Hooker Chemical Corp~. ~lusively."" 'In similar. investi~ . .. . . . ~ . : 

gations d0t1e ·by Hooker OU thia materia1 . n.o _2 ;i, 7 ,.s.:.tetra

cb].orodibenzo-p-clioxin c~ld be de.tected-, nei~~er. 

H. u..· Daeniker, Ph.D. 
Vice President of Research 

:am 
August 4, 1970 
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· .··:.:. ·-: ; __ -~CTION ·Efric1eNcY·1i(i,11~:nrim~NATION ·OF : .. 

2 23, 7 ,B . 'J.'ETRACHLORODIBENOO-P-DIOXIN IN HEXA.CHLOROPHENE 

.• . 

. . '. . . . . . . . . .. 
. An experiment was pe.rformed in the Works Laboratory to deter-

0' 
. '--· . 

-~· 

C' 
~- ~: 

• ao o •" o 

. mine the el:ficiency of the. procedure·, devise~ by t:he Givaudan· Corp.,:_-. 
_for the.extraction of 2,~ 1 7;8 tetrachlorodi~nzo-p-dioxi.n from Hexa-
chloropbene. . . . . . . . . ' .. 

. , ~he procedure appears satisfa~tory.· 

. Data: 

,., . .· .. 

2;.3,7,B tctrachlorodibenzo-p-dioxin 
Added,_ ppm 

.:·. 

. . 
~opies o~ the chromatograph scans are attached. 

Recovered, ppm 

0.035 
0.10. 

Experimental 

.. - -;. 

All samples were.prepared in the following manner: 

1. 100 g of llexachlorophene and an appropriate volume 
· of a 0.211 ~g/~l·dioxin in benzene stan~ard wer-e 

dissolved in 400 ml of water containing 40 g of NaOH 
·by heating to 45 - so0 c for 3-5 minutes and agit~ting 
overnight at ro~m tamperature. · 

2. The alkaline Hexachlorc,phe'nc solution was extracted -with 
benzene 3 times using·200 ml .of fresh benzene per extract. 

3. The combined benzene extracts were washed with 200.ml· ~f 
l()J. aqueous Na0R:followed -by two succes~ive washings 
vith 200 ml o'<f wai:~ • . . ··• ~, . . .... 

4. The benzene extracts were concentrated to o.s ml., or as 
small-a ~olUUle possible without f9rming undissQlved solids. 
Five ~l of this concentrate were.then cbromatographed under 
the con~itions listed on the followipg page. 

-· -··--·-· ·--· -----· 
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. CHROMATOGRAPllIC CONDITIONS· 

. : . 

Column 

Dete~tor 

Hydrogen Plow 

Air l!low. 

: Helium· Flow 

. .. . 

-Injection Port Temperature. 

· ·. -Detector Temperature. 

Column Temperature . . 

Chart Speed 

Sample Size. 

· 2 1 gl.ass p~cked with 2s versainid 
. : ~00 ~n · 60-80 mes~ chr~mosorb tt.ros 

... ··: Fl.aine Ioniz~tion .. . 
• . : ·so· ml/min ~

: 200. ml/min~ 

·so ml/min 

2600C 

-~ per min 

s l 

CJ 

. A standard, containing 0~·2 l(g/tll 2,3,7,.8 tetrachlorodibenzo-p
dioxin in beh~e.ne, is injected an~ the chromatogram· compared to that 
of the samples. 

lai 

. . 

·~4;~ f/;/(,..._ . 
Gary Rahn A~--· 
Chemist 

·,· 
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DEI'ERMINATION OF LDso OF ~ON-P~OLIC l~lPUR.rrIES IN G-ll® 

l. Extraction ~ocedure 

Ten 100 g •. samples of G-11-were each subject~d to the 

following extraction .proced'P%"e: 

a. 100· ·g ... of 0 .. 11 were dissolved in 4o·o ml. water 

containing ~O g. sodium hydroxide. by_heating to 

55-60°0 for 3-5 minutes and agitating overnight 

at room temperature. 

The alkaline G-11 solution was extracted 3 times 

using 200 ml. of fresh benzene per extrac.t. 

c. · The combined- benzene extracts. w_ere washed with 
• 

209 ml. of 10% aqueou~ so.dium hydroxide followed 
' . 

by 2 success·ive washings with 200 ml •. of to?ate_r. 

d.· The benzene soln. was concentrated under reduced 

pressure to leave a waxy solid. 

The tot~l weight of non-phenolic impurities obtained 

in this manner from .1 kg •. of G-11 was l.1606. g.. This mat

erial was ~issolved in 10~45 g. of Mazzola Corn Oil, labelled 

as HBS49 and sent to 1.eberco Laboratories· in Roselle Park, N.J'. 

· II. Determination ·of w 50 

A single feeding of the test material was given to CFE 

rats of the Carworth·strain at four different levels - 50, 
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i00, 200 and 500 mg. per kg. of body we ~ght. The animals . 

w~re then observed for five days for signs-of toxicity. 

There·were no deaths and no.visible untoward effects were 

foq.nd. 

_Complete details of the test procedure and results are 

found in the attached report from I.eberco. 

III. Conclusion · 

The total non-p~enolic .impurities which are contained 

in Givaudan'~ commercia1·aexachlorophene to an extent of· 

app. 0.12% show a v~ry low oral toxicity; in .fact, lower- than 

.Hexachlorophene. itself (on a weight. per weight basis). · 

I~ any of the.highly toxic 2,3,7,8-tetrachlorodibenzo-p~ 

dioxin was present in our Hexachlorophene,. it would be part 

of the. "non-phenolic ~purities0 • The present toxicological 

results· show that 2,3,7,8-tetrachlorodibenzo•p-dioxin is not 

an impurity in Hexachlorophene to an extent of 0.1 pp;n·or 

more •. ·(From analytical-work we know, however, that the 

level of 2,3,7,8-~etrachlorodibenzo-p-dioxin is less than 

0.03 ppm.) 

The present toxicological inves·tigation is_ but a pilot 

· study. Work is under.way to· separate and identify the coti.sti

tuen_ts of the non--phenolic imP.urities contained.-in commercial 

Hexachlorophene. Each major constituent will then be tested 

separately for tox~cological propertieso 

:gmp 
:Aug. S ~ 1970 

.H •. A. -Brandman 
Sr •. Research Chemist·. 
GIVAUD~ .COR.FORATION. 

j 
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SUBMITTED TO: 

ASSAY NUMBER: 

DATE RECEIVED: 

TEST MATERIAL: 

.8'UBJECT OF ASSAY: 

123. HAWTHORNI STREST - ROSILLli: PARK, N • .J. 072CM 

DIAL 201 24!1 1,!t33 

Givaudan Corporation 
Clifton, New Jersey 

07912 

July 1_0., 19'10 

July 20, 1970 

1 x l O ml. sample cloudy amber liquid 
(10% solution by weight in corn oU) #BB 549 

To determine the or~ LD50, in_fasted r~ts, of the test material as 
submitted. 

METHOD OF ASSAY: 

Norm.al, healthy CFE rats of the 9arwortb .strain; equally: divided as to 
sex and_ weighing app~oximately 120 gi;ams were used in this study.·. The 
animals we.re fai;ted for eighteen hours prior to dosing. 

Several leveis of the -t~st material were administered orally, as is, to · 
groups of rats~ A rigid stomach tube was employed for .the feedings. 

Following the administration of each dose level the animals were observed· 
for five days for signs of toxicity. Throughout the observation period the 
animal~ were housed in raised wire mesh- cages and maintained on thei~. 
regular die.l of Lab Blox and·water ~ libituin. 

·.·· 

TJiJs ropoll b a1lbmlUad far tho c=Jualy~ uo of tho poacm. pcatunblp or corporatln to wlloa It la Clddrasod. mid ullher tho npod =r tho-. of theso 
laboiatmlo:s :a.er ot ~ 111=1ion al lb alali. -r bo IIIOd 111. CODIIKfoa wllJa ~ adYordafq ot ~o al mar podact ot pioc:eu without wdUe1I aulhorbatlon. I 
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·RESULTS: 

IL!sm 

! . · .. 

~----. 
__) .. 

__ LBERCO 1ABORAT9RIES 

Ml. Fed.per 
Kilogram of Rat 

0.5 
1 •. 0 
2. 0 
5.0 

ASSAY NUMBER 

Number of Rats 
Fed Dead 

2 
4 
2 

10 

0 
0 
0 
0 

A single reeding of the test material to rats, . at a. dose level 
of 5. 0 ml •. per kilogram of .rat., did ~ot produce any visible 
untoward effects. · 

LEBERCO LABORATORIES 

~--·· L. :{~IL_ 
Anne M~ Wolven, ,A. B. 

~~ L--+--
_lrvjng Le~enstein, Ph •. D. --
Director 
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Dr. Milton Manowitz 
Givaudan Corporation 
125 Delawanna Avenue 
Clifton., N. J. · 

J:DMOND EDELSON. M. D. 

THI: ••vmo,oH P•O•ESstOHA.t. BUll,DINCI 

DO DALI. STREET 

IRYINc.TON, N. J, 07111 

July z~ 1~70 

. . 

• • • • • • • I • 

r • .,. ·• • .:.• ••• 

.• 

This letter will supplement our discussion relative to Chloracne 
·patients. After· advising yo~ t~at I could not recollect any ChlQracne patients . 
being treated from Giva.uda.ni I went ·through my patient r.ecoras inctud ing 
allo:£ the dermatologic illnesses l had treated as your Company Dermatologic · 
Consultant; for more than the past 10 years. I did not iind one. patie~t who 
ha(! Ghloracne_elther as hts major or as a coincidentaldiagposts· among.the 
Givaudan· er:pployees who were referred· to me for the various dermc?,tologic 
conditions. · · -. . .. 

Sincerely y9urs, 

'EE:AR 

. . 

. . : 

.i 
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A Retrospective Job Exposure 
Matrix for Estimating Exposure to 

2, 3, 7 ,8-Tetrachlorod i benzo-p-d ioxi n 

Laurie Piacitelli, MS,• David Marlow, as, Marilyn Fingerhut, PhD, 

Kyle Steenland, PhD, and Marie H. Sweeney, PhD 

Background A job exposure matrix was developed to estimate the 2,3,7,8-tetrachlor
odibenzo-p-dioxin exposure of 3,538 workers who produced 2,4,5-trichlorophenol and its 
derivatives. 
Methods Daily TCDD exposl!re scores that were plant, process, and period specific 
were estimated for each job title as the product of 1) the concentration of TCDD (µgig); 
2) a qualitative factor to account for the extent of worker contact and 3) time exposed to 
TCDD contamination. Daily scores were summed to compute individual cumulative 
TCDD exposure scores. 
Results Daily TCDD exposure scores ranged from 0.001 to 1,250. Cumulative TCDD 
scores ranged from 0.002 to 1,559,430. The 393 workers with records of chloracne in the 
TCDD exposure cohort (J 1%) had markedly higher cumulative scores than those with no 
record of chloracne (a median score of 11,546 vs. 77). 
Conclusion The cumulative TCDD exposure scores incorporate both duration and 
level of exposure, and pennit the relative ranking of worker exposures for the evaluation 
of exposure-response relationships between TCDD exposure and mortality in an updated 
cohort study analysis. Am. J. Ind. Med. 38:28-39, 2000. 
Published 2000 Wiley-Liss, Inc. t 

KEY WORDS: dioxin; TCDD; exposure assessment; Agent Orange; 2,4,5-trichloro
phenol; phenoxy herbicides 

INTRODUCTION 

In 1991, the National Institute for Occupational Safety 
and Health (NIOSH) published a cohort mortality study 
of workers with exposure to 2,3,7,8-tetrachlorodibenzo
p-dioxin (TCDD) [Fingerhut et al., 1991). Duration of 
exposure to TCDD contaminated products was used as a 
surrogate of cumulative TCDD exposure in some analyses. 
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•ccrrespondenceto: Laurie Piacitelli, NIOSH. 4676 Cclumbia Parkway, MS R14, Cincinnati, 

OH 45226. E-mail: Jap1 @cdc.gcv 

Accepted 26 Februaiy 2000 

Published 2000 Wiley-Liss, Inc. trhis article is a US 
Government work and, as such, is in the public domain in 
the United States of America. 

For a subset of 253 workers from two plants, duration of 
exposure was correlated with serum dioxin levels (r = 0.72, 
P<0.0001). However, the use of duration as a surrogate for 
cumulative exposure assumes no systematic variation in the 
average level of exposure over time and among workers, 
jobs, and plants. Based on a review by NIOSH staff of the 
operations at these plants, there were inter- and intra-plant, 
job and calendar time dependent differences in the level 
of TCDD exposure. Consequently, the use of duration of 
assignment to processes with TCDD contamination as an 
exposure surrogate may have contributed to misclassi
fication of the relative exposure levels of cohort members. 
To reduce this misclassification a job exposure matrix 
was developed to estimate historic TCDD exposures for 
exposure-response analyses in a follow-up mortality study 
[Steenland et al., 1999]. 



BACKCROUND 

Workers were exposed to TCDD during the production 
of 2,4,5-trichlorophenol (TCP) or one of its derivatives such 
as 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) ester which 
was used to formulate the herbicide Agent Orange. Other 
derivatives included the herbicides 2-(2,4,5-trichlorophe
noxy)propionic acid (silvex), 2-(2,4,5-trichlorophenoxy)
ethyl 2,2-dichloropropionate (erbon), the insecticide 0,0-
dimethyl 0-(2,4,5-trichlorophenyl)phosphorothioate (ron
nel) and the bactericide 2,2'methylene-bis-[3,4,6-trichlor
ophenol] hexachlorophene. The unintentional formation 
of TCDD occurred primarily during the production of 
TCP (or its sodium salt) by the hydrolysis of 1,2,4,5-
tetrachlorobenzene. The concentration ofTCDD in TCP and 
derivatives depended on process operating parameters, such 
as temperature, pressure and reaction time, and the level of 
purification. 

The manufacture of TCP began as early as the 1940s, 
with maximal production occurring in the 1960s due to the 
demand for Agent Orange in the Vietnam war (IARC, 
1997]. Following the war, production was phased out; most 
uses of 2,4,5-T and silvex were suspended in 1979 and were 
banned in the United States in 1983 [Fed Regist 1979a, b; 
Fed Regist, 1983]. 

MATERIALS AND METHODS 

Definition of the Exposure 
Matrix Cohort 

NIOSH industrial hygienists, who were blind to the 
vital status of workers, reviewed thousands of pages of 
documents describing processes, job duties and exposures 
and interviewed long-term employees. Site reports were 
prepared for each plant and were reviewed for accuracy by 
the company, and by the unions where applicable [Fingerhut 
et al., 1984; Marlow et al., 1984, 1986, 1987, 1989, 1990, 
1991a, 1991b, 1991c, 1991d, 1997; Piacitelli et al., 1990). 

Of the 12 plants in the NIOSH TCDD mortality study 
[Fingerhut et al., 1991 ), four were excluded from the TCDD 
exposure matrix. Plants 2, 5, 6 and 12 were excluded 
because of limited records describing the level of TCDD 
contamination in process streams and/or lack of sufficiently 
detailed work history records. Additional workers from the 
remaining eight plants were excluded because they lacked 
adequate records to characterize duration of exposure 
(n = 238) or they worked in a process in which TCDD 
contamination could not be estimated (n = 38). Finally, 727 
workers who had exposure to both pentachlorophenol (PCP) 
and TCDD were excluded to avoid possible confounding in 
the epidemiologic study by the higher chlorinated dioxins 
and furans formed as byproducts during the production of 
PCP. These dioxins are thought to act similarly to TCDD, 
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although they are considered less toxic [!ARC, 1997]. 
Cumulative TCDD exposure scores were estimated for 
3,538 workers from eight plants (69% of the original 
mortality cohort). Table I lists the TCDD contaminated 
production processes and dates of their operation at the 
eight plants [Marlow et al., 1984, 1986, 1989, 1990, 1991c, 
1991d, 1997; Piacitelli et al., 1990). 

Routes of Exposure to TCDD 

Dermal, gastrointestinal and transpulmonary absorp
tions represent potential routes for exposure to TCDD 
(IARC, 1997). Dermal contact with TCDD was the most 
likely route of exposure given the low vapor pressure of 
TCDD (7.4 x 10-10 mm Hg at 25°C) and its persistence in 
the environment. Opportunities for exposure due to inhala
tion to TCDD in the gaseous form were limited; there was 
the potential for exposure to airborne TCDD contaminated 
particulates for processes with drying, grinding, and pack
aging operations. As with other occupational exposures 
where skin contact has occurred, workers had the potential 
for ingestion of TCDD due to the transfer of materials from 
the hand and face to the mouth during activities such as 
eating and smoking [Roels et al., 1982; Ulenbelt et al., 1990; 
Far et al., 1993; Karita et al., 1997). 

Algorithm for Estimating TCDD 
Exposure Scores 

An algorithm was used to estimate daily TCDD 
exposure scores that was based on I) the concentration of 
TCDD in micrograms per gram (µgig) in process materials, 
2) a qualitative contact factor (0.01 -1.5) to account for the 
extent of dermal contact with TCDD and exposure to 
airborne TCDD particulates, and 3) time exposed to TCDD 
contamination, expressed as a fraction of a work day. These 
three factors were multiplied together to yield a daily TCDD 
exposure score: 

Daily TCDD Exposure Score 

= TCDD Concentration (µg/g) 

x Contact Level (0.01 - 1.5) 

x Time Exposed {fraction of a day) 

The algorithm computes numeric exposure scores 
which cannot be directly interpreted as dose. It was not 
known what fraction of TCDD was transferred to the skin 
from contact with process materials and surface contamina
tion nor what fraction was absorbed via dermal penetration, 
ingestion or inhalation. Rather, the scores are computed in a 
consistent manner, to provide a numeric value that can be 
used to rank worker exposures relative to other workers in 
the cohort. 
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TABLE II. Bulk Sampling Data 

TCDD cancenbatlaa 
(mlcragrams per gram) 

#Samples 
Plant Sabstance Dain (# DDD•dlllectable) Mean• Range 

1 Na 2.4.S-TCP 1965-1967 30 17.5 2.4 42 
1 Na2.4,5-TCP 1967-1969 31 (15) 0.64 0.45 2.8 
1 2,4,5.:r 1965-1966 15 18.6 5 50 
1 2,4,5-T 1967 3 0.71 0.15 1.5 
3 2,4,5-T 1965 24 1.9 0.4 3.3 
3 2.4.S-T 1967-1970 8(8) D.09 
3 2,4,5-T 1972-1979 610(584) D.05 D.009 2 
3 Still bottoms 1978-1979 2 39 37.8 40 
4 Na 2.4,5-TCP 1967-1968 12(4) D.2 0.7 1 
4 Na 2.4,5-TCP 1971 148(128) 0.8 0.1 3 
4 Na 2,4,5-TCP 1972-1977 1,799 (1,763) D.05 D.02 2.5 
4 2,4,5-T/ester 1970 4 0.75 0.1 1.42 
4 Silvex/ester 1970 17 2.8 0.9 9.5 
4 2.4.5-T/ester 1971 142(69) 0.86 0.1 7.4 
4 Silvex/ester 1971 121 (25) 0.65 0.1 4 
4 2,4,5-T/ester 1972 42(24) 0.55 D.05 3.9 
4 Silvex/ester 1972 148(59) 0.56 0.1 7.7 

-~ 4 2,4,5-T/ester 1973 110(110) 0.05 

\ 4 Silvex/ester 1973 96(76) 0.17 0.15 2.4 

\._,/ 4 2,4,5-T/ester 1974-1977 446(429) 0.05 D.01 D.25 
4 Silvex/ester 1974-1977 83(83) 0.05 
4 2,4,5-T Formulations 1974-1977 167(165) 0.05 0.01 0.2 
7and81 2,4,5-T 1958-1964 8 9.9 5 12 
7and81 2,4,5-T 1965 17 23 5 55 
7and8f 2,4,5-T 1965 13 8.7 6.5 11 
7and81 2,4,5-T 1966 27 10.5 3 28 
7and81 2,4,5-T 1967 116(8) 8.8 25 
7and8f 2,4,5-T 1968 29(12) 3.4 3 12 
7and8f 2,4,5-T 1969 83 2 0.3 22 
9 NaTCP 1964-1965 96(23) 2.1 0.6 16 
9 NaTCP decanted wastes 1962-1965 80 2,145 1.6 9,680 
9 NaTCP decanted wastes 1966-1978 258(15) 26.0 0.005 190 
9 TCP still bottoms 1964-1965 21 (5) 688 5 3,600 
9 TCP still bottoms 1966-1977 19 9.9 1.8 19 
9 TCP 1964-1965 100(89) 0.95 0.8 20 
9 TCP 1967 183(183) 0.5 
9 TCP 1968 84(84) 0.5 
9 TCP 1970 57(54) 0.28 0.63 1.3 
9 TCP 1971 143(65) 0.1 0.01 0.1 
9 TCP 1972 251 (165) 0.02 0.01 0.1 
9 TCP 1973-1978 1546(1460) 0.007 0.0005 0.06 
9 2,4,5-T 1965 109(76) 0.66 1 3.1 
9 2,4,5-T 1969-1973 115(8) 0.11 0.05 0.44 
9 2,4,5-T ester 1972-1978 3,450(614) 0.05 0.001 2.8 

~\ 9 Agent Orange 1966-1970 26(26) 0.33 

\_) 9 2,4,5-T amine 1971-1978 61 (37) 0.02 0.01 0.07 
9 Sllvex 1970-1973 48(31) 0.16 D.07 1.5 
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TABLE IL (Continuecti 

TCDD caaceatratlaa 
(mtaogram1 per gram) 

#Samplas 
Plaat Sallltaace Dates (# aaa-detectallla) Mean• Range 

9 Silvex ester 1965-1978 101 (27) 0.03 0.01 0.18 
9 RClllnel 1966 1 0.07 
9 Roonel 1967-1970 10(10) 0.15 
9 R1111nel 1973-1978 207(195) 0.004 0.001 0.02 
9 Erbon 1973-1975 102(38) 0,04 0.004 0.22 
9 Tordnn 1974-1978 67(6) 0.03 0.01 0.07 
10 CrudeTCP 1965-1970 5 25 12 47 
10 Still Bottoms 1965-1970 2 362 230 494 
10 TCP 1965 40(40) 0.5 
10 TCP 1970 9(9) 0.07 
10 TCP 1971-1976 27(21) 0.01 0.001 0.032 
11 TCP 1976-1983 142(134) 0.001 0.001 0.004 
11 HCP 1970-1971 23(23) 0.01 
11 HCP 1976-1977 213(195) 0.001 0.001 0.004 

·Meanol aD SaJ111)!es.nondetectab!e results setto limit of r!etectiont2. 
NaTCP = sodium 2,4,5-trichlcrophenate, 2,4,5-TCP = 2,4,5-trichlorophenol, 2.4.S·Tacir! = 2,4.5-trich~rophenoxyacetic acid. 2,4,5·T ester = 2.4.S·T ester produced from 2,4,5-T acid,Si!vex = 2· 
(2,4,5-llichloroplumoxy) propimllc acid, Ronne! = O,O-<!imelhyl-0-(2,4,5-trichlorophenyt) phosphorolhioate, Erbon = 2-(2,4,S.trichlorophenoxy) ethyl 2,2-dlchloroprcpiOnate. HCP = 22 -methy
!ene-l:is-(3,4,6-lrich!orophenoQ(hexaclil01ophene). 
t2,4,5-Tproduced at Plant 8 wases!elified and IOlllltllaled at Plant 7. 

scores were less precise for TCP processes that included 
distillation or decantation than for other processes with less 
variability in the TCDD concentration. The mean TCDD 
concentrations used in the algorithm to compute exposure 
scores for routine process operations ranged from 0.001 to 
350 µgig TCDD. 

Although TCP production began in the 1940s, analytic 
data for TCDD are available only for the later years of 
production, primarily from 1965 to 1983. In the mid-1960s, 
a vapor phase chromatography (VPC) method was devel
oped which had detection limits around 1 part per million 
(ppm). qevelopment of a gas chromatography/mass spec
trometric (GC-MS) method dropped the limit of detection to 
the part per billion range in the 1970s [IARC, 1997; Marlow 
et al., 1991d]. 

For computation of TCDD exposure estimates for time 
periods before 1965, we used: 1) an estimated TCDD 
concentration based on rabbit ear tests for chloracnegens 
(Plant 9); 2) the TCDD concentration of archived samples 
(Plants 3 and 8); or 3) the TCDD concentration of process 
samples after 1964 when analytical data were available (all 
other plants). 

As early as the l 940s, Plant 9 tested process samples in 
rabbit ears for chloracnegens and graded the development 
and severity of acnegenic activity from O to 4. After the 
development of TCDD analytical methods in the 1960s, 
Plant 9 chemists evaluated the grading scheme and found 

that TCDD contaminated process samples with grade O "no 
folliculitis" corresponded to a concentration of < I micro
gram TCDD per gram (µgig), while grade 4 "severe 
folliculitis" developed at TCDD concentrations > 100 µgig. 
Using the TCDD values for the acnegenic categories, 
information regarding changes in severity of response 
relative to process changes, and TCDD concentrations 
measured for the same process in the 1960s, we estimated 
TCDD concentrations for Plant 9 from 1942 until TCDD 
measurements were available in the 1960s. Analysis of 
archived samples at Plant 3 provided information on the 
level ofTCDD contamination before major process changes 
occurred in 1965. Plant 8 had archived samples dating from 
I 958 that were useful for describing the level of TCDD 
concentration before 1965. 

Interviews with plant personnel and review of process 
records indicated that most plants did not institute process 
changes to limit the level of TCDD contamination until the 
late 1960s. Therefore, TCDD measurements on samples of 
process materials taken before controls were instituted in the 
plants to reduce TCDD levels were used to compute TCDD 
exposure scores for production periods prior to 1965. 

We were able to evaluate the TCDD data reported by 
five of the eight plants using results of TCDD analyses 
conducted for the Department of Defense (DOD) to 
characterize the TCDD content of Agent Orange stocks 
remaining after the Vietnam War [Fee et al., 1975; Tieman, 
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TABLE Ill. Comparison of Plant and Department of Defense Analyses forTCDO 

MeanTCDD canc1ntrat1an• 
mlmgram1 per gram (standard devllllaa) 

Sauruaf Number afla111pl11 
ana1,11ca1 data Sullstaace ana1,11d Productlandate1 (#ND) Agent Grange 2,4,&•T 

Plant1 
Plant1 2,4,5-T 1965-66 15 18.6 ( ± 14.9) 
Dept of Defense Agent Orange ASN 1st Not available 16(1) 11.4(±a4) 22.s• 
Dept of Defense Agent Orange ASN 11 t Not available 30 6.3( ±2.2) 12.61 

Plant3 
Plant3 2,4,5-T 1967-70 8(8) <0.2 
Dept of Defense AgentOrangeASN141 Not available 48(44) OD1 0,021 

Dept of Defense AgentOrangeASNBI Not available 55(55) OD1 0,021 

Plan1s7andlr 
Plant8 2,4,5-T 1965 17 23(±1a7) 
Plant8 2,4,5-T 1966 27 10.5( ±62) 
PlantB 2,4,5-T 1967 116(8) 8.8(±5.8) 
Plant8 2,4,5-T 1968 29(12) a4(±2.9) 
Dept of Defense Agent Orange ASN 51 Not available 30 12.3( ±2.0) 24.61 

Plant9 
Plant9 Agent Orange 1966-1970 26(26) Q.33 0.661 

Dept of Defense Agent Orange ASN 101 Not available 105(2) D.26( ±0.13) Q.521 

t Mean olaB samites. non-cletedaltts set to fim~ ol deledion/2 2,4.S-T = 2,4,s.trc:Naroph!noxyaceti:acid. 
t Analytical SeqUt'llce nwnller idenlifyilg Agent Orange ))IOCurernent 

trcoo concenlraliondoub!ed to compare to 2,4,S.Tles1er used tolormufa!e Agent Orange. 
'2,4,S. T produced at Plant 8 was esteril£d and formulated at Plant 7. 

1976). Plant 9 reported TCDD data for Agent Orange. 
However Plants I. 3, 7, and 8, reported the level of TCDD in 
the 2,4,5-T used to produce Agent Orange. The TCDD 
concentration in Agent Orange was approximately half of 
the TCDD concentration in the 2,4,5-T that was esterified 
and formulated to Agent Orange. Agent Orange was a 
50 : 50 mixture of the esters of 2,4,5-T and 2,4-dichlor
ophenoxy acetic acid (2,4-D), and 2,4-D did not contain 
TCDD. The TCDD concentrations reported for Agent 
Orange are provided in Table III and are doubled to allow 
a comparison to the plant data for 2,4,5-T. The independent 
analyses, conducted by a single contract laboratory for the 
Department of Defense, confirm the low TCDD concentra
tions reported for Plants 3 and 9, and the higher levels 
reported for Plants 1, 7 and 8 (Table III). 

Contact Factor 

To estimate the potential for contact with TCDD, job 
titles were grouped into seven broad categories, including 
production workers (64.7%), maintenance (21.5%), plant 
supervisors (2.8%), working supervisors (2.0%), engineers 
(1.6%). chemists (4.3%) and workers assigned to other 
processes adjacent to a TCDD process (proximity expo
sure-3.2% ). Contact factors were used to estimate the 

relative difference in exposure due to job tasks based on the 
potential for dermal exposure and the inhalation of TCDD 
contaminated particulates. Job and process descriptions and 
industrial hygiene surveys were used to estimate the relative 
level of exposure among jobs by assessing factors associated 
with dermal exposure and absorption such as skin loading, 
the location and extent of skin surface area contamination, 
and frequency of contact [Grandjean, 1990; Wester and 
Maibach, 1991; Fenske, 1993]. A contact factor is also used 
to account for inhalation. Due to the low vapor pressure of 
TCDD (7.4 x 10-10 mm Hg at 25°C), inhalation of TCDD 
in the gaseous form was expected to have been low; 
however, there was the potential for exposure to airborne 
TCDD contaminated particulates for processes with drying, 
grinding and packaging operations. 

Direct contact with process materials occurred during 
the operation of the process. Indirect contact also occurred 
when skin or clothing touched surfaces contaminated with 
TCDD from leaks, drips and spills in production areas and 
by the transfer of TCDD contamination from equipment 
and workers' gloves and clothes to other surfaces. Wipe 
sampling data collected at Plants 3, 9 and 11 showed TCDD 
contamination in production areas as well as other areas 
such as control rooms, offices, and lunch and locker rooms 
[Marlow et al., 1987, 1991; Piacitelli et al., 1991]. 
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TABLE IV. Contact Factors 

Indirect Contact Values 
0.01 Exceptional minimal contact assigned to workers adjacent toaTCDD process with documented safety and work practice precautions over and above other sites in 

the cohort 
0.05 Minimal contact with TCDD contamination from repeated contact with contaminated surfaces, wearing contaminated clothes or gloves. Assigned to adjacent 

production workers on non -TCDD contaminated process in a TCDD process area. Olllce and administrative tasks of plant and working supervisors, chemist and 
engineer. 

0.10 Contact with TCOD contaminated equipment as well as area surfaces, contaminated clothes or personal protective equipment. Assigned to workers who alter
nately produced both non-TCDD product (2,4-D ester) using tile same equipment used to produce TCDD product (2,4,5-T ester). Assigned to Job duties outside 
processareaformaintenanceworkerswhomalntainedbothTCODandnon-TCDDprocesses. 

0.25 Contact due to the repair of contaminated process equipment in the shop. using contaminated tools, wearing contaminated clothes and gloves. Assigned to job 

duties outside the process area for maintenance workers who were primarily res11onsible forTCDD contaminated processes. 

Direct Contact Yalues 
O.SO Moderate direct contact with process materials relative to production workers. Assigned to working supelVisors,chemists,engineerstypically exposed to smaller 

amounts of process materials than production workers over limited skin surface area (e.g. hands and arms), some exposure to greater amount of materials over 
larger skin surface but less routinely than production workers. 

0.75 Production work In state of art process built to reduce worker exposure. 
1.0 Production and maintenance work had the potential for repeated direct contact withTCDD contaminated process materials on a routine basis, exposed skin area 

could include the face, head, neck. arms, hands, torso, legs, and feel 
1.25 Exceptional direct contact due to manually intensive tasks done on a routine basis that had the potential for contact with greater amount of TCOD contaminated 

materials over larger area of body. Assigned to jobs Involving manual transfer of material such as shovellngTCOD contaminated process materials.and digging out 
centrifuges. Also assigned to cleanup of TCOD released during TCP reactor explosions. 

1.50 Production work with exposure to TCOD contaminated dusts due to drying, grinding, packaging operations. 

Production workers had repeated opportunity for 
contacting TCDD contaminated material while operating 
the process. Tasks such as collecting samples, mixing and 
transferring process materials, drumming product, cleaning 
vessels and spills as well as unplugging lines had the 
potential for repeated dennal contact of the hands and could 
include arms, head, neck, legs, and feet. The level of con
tact for routine production work was set to I . All other 
assessments were made relative to this value. A range of 
eight contact factor:s (0.Ql, 0.05, 0.1, 0.25, 0.5, 0.75, 1.0, 
1.25) was used to account for different levels of dennal 
exposure due to skin loading, location and extent of skin 
surface area contamination, and frequency of contact based 
on job duties. An additional factor ( 1.5) was used to account 
for exposure to TCDD contaminated particulates. These 
contact values are based on industrial hygiene judgment and 
are described in Table IV. 

Time Exposed 

Exposure was estimated per workday. Production 
workers were assigned a full day duration (a value of I) in 
the process area with the opportunity for repeated contact 
with TCDD on a routine basis. Production support 
personnel, such as working supervisors and engineers, had 
process related duties and as well as other duties indirectly 
associated with the process. Job duties and exposure 

descriptions were used to time-weight exposure by intensity 
using contact level factors (Table V). 

Some workers were responsible for multiple processes 
or products, which were not all contaminated with TCDD. 
The exposure assignments were adjusted to reflect time 
spent with direct exposure to TCDD. For example, ester 
operators used the same equipment to make both 2,4,5-T 
esters (which contained TCDD) and 2,4-D esters (which did 
not contain TCDD). Their exposure was computed by time 
weighting TCDD exposure by relative production volume 
estimates which ranged from 20% to 100% 2,4,5-T esters. 
Some workers had jobs that spanned multiple processes, not 
all of which were contaminated with TCDD but were 
typically located in the same building. These workers were 
assumed to have worked an equal amount of time on each 
process, but were assigned different contact levels to 
account for exposure due to direct contact while working 
on a TCDD process and indirect contact while working on 
an adjacent process. 

Example Computations of TCDD 
Exposure Scores 

Table VI provides examples of computations of the 
daily TCDD exposure scores for a sample of job titles 
assigned to the 2,4,5-T process building at Plant 9 for the 
exposure time period 1948 to 1966. The TCDD concentra-
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TABLE V. Time-weighted Contact Assignments 

Malntenance Workers Maintaining and cleaning process equipment, fixing leaks and spills, repairing pumps, conveyors, Ones and equipment resulted in dermal con
tact Indirect exposure occurred from repair of contaminated equipment in shop, using contaminated tools, and wearing contaminated clothes. 
Maintenance workers at Plants 3 and 9wereasslgned 75%of adayat a direct contact value of 1 ;and 25% of a day at the Indirect contact value of 
0.25. Maintenance workers at Plants1 and 4 were estimated to spend 40% of their time maintalnlngTCDD processes, while at Plant10 repairmen 
were estimated to spend 10% of their tlme maintaining a TCDD process. Maintenance workers at Plant 10 who had less direct exposure were 
assigned a lower Indirect contact value of 0.1 to account for relatively lessTCDD contamination of shop.tools etc.. Maintenance workers at Plants 
7, 8 and 11 could not be linked to TCDD processes and therelore were excluded. 

Chemist Contact with TCDD process materlals oCCUJred while handling samples, running tests, cleaning glass ware etc.. Chemists had relatively less 
extensive contact than production worker due to exposure to smaller amounts o1 process materials over a smaller skin surface area, primarily 
hands and arms. They were assigned 50%of the dayatdlrectcontactvalue of 0.5, and 50% of the day at the minimal Indirect contact level of 0.05 
while performing office duties, recording results and preparing reports. 

Engineer 50% of the time in process area supervising operations, troub!e shooting. collecting samples, making and evaluatlng process improvements. 
Moderate contact with process materials relative to production workers, assigned a contact level of D.S. Remaining 501 of day at minimal 
Indirect contact of 0.05 for administrative and office duties, office often In process building. 

Walking Supervisors 751 of the day overseeing process operations, trouble shooting, and providing relief to production workers at an average contact level of O.S. 
remalnde,ot the day (25%) performing office and administrative duties at indirect contact level of 0.05. 

TABLE VI. Examples ol DailyTCDD Exposure Score Computations by Plant and Job category 

DallrTCDD exposure 

Direct exposure Indirect e1po111re 
Appllcallla nposure 

lime period TCDD Time Contact TCDD Time Contact DallrTCDD 
cane (fracllan lent coac (fraclloa l11el aposara score 

Pl1at1adf°' Begladate Eaddate (J&g/g)' atdar) (D-1.5) (pata>' otdar> (D-1.5) (dlrect+ladlrect}t 

Plant9·2.4.5-Tprocess 
2,4,5-Toperator Jan1948 May1966 0.66 1 1 0.66 
Malntenance Jan1948 May1966 0.66 0.75 1 0.66 D.25 0.25 0.54 
Chemlst Jan1948 May1966 0.66 0.5 0.5 0.66 0.5 0.05 0.18 

Plant1. 2,4,5-Tprocess 
2,4,5-Toperator Feb1951 Aug1967 18.6 1 18.6 
2,4,5-Toperator Sept1967 Aug1969 0.71 0.71 

•oailyTCDD exposure score = sum ot direct exposure (TCDD concentration x Time x Contact) and Indirect exposure (TCDDconcen1ration x Time x Contact). 
1 Appficab!e plant.department and lime specificTCDD concentraUon in micrograms per gram at process material 

tion for this exposure period was 0.66 µgig based on the 
analysis of 109 samples of 2,4,5-T analyzed by Plant 9 in 
1965. Job duties and exposure descriptions were used to 
time-weight exposure by intensity using direct and indirect 
contact level factors. For this process, 2,4,5-T operators 
were assigned the highest exposure score of 0.66, 
maintenance workers scored slightly lower with a score of 
0.54, with the lowest exposure score of 0.18 assigned to 
chemists. To illustrate plant and time period differences, the 
exposure scores for 2,4,5-T reactor operators at Plant 1 are 
provided for the exposure time period from 1951 to August 
1967 and for a second exposure time period, September 
1967 to August 1969. Following the addition of a charcoal 

filter in September 1967 to reduce the TCDD concentration, 
the TCDD exposure score for 2,4,5-T operators at Plant 1 
dropped from 18.6 to 0.71 µgig, which was similar to the 
Plant 9 score where purified TCP was also used to produce 
2,4,5-T. For each worker, work history records were used to 
assign the appropriate daily score. The daily scores were 
accumulated over time to give a cumulative exposure score. 

ACCIDENTS 

Major incidents involving TCDD exposure occurred at 
Plants 3, 4, and 8. Runaway reactions in the TCP reactors 
resulted in the rapid increase of temperature and pressure 
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with the explosive release of reactor contents. These higher 
temperatures and pressures also resulted in the increased 
fonnation of TCDD. However, there are no analytical data 
describing the level of TCDD associated with any of these 
incidents, which occurred in 1948 (Plant 8), 1959 (Plant 4) 
and 1974 (Plant 3). An incident also occurred at Plant 1, but 
worker exposure to TCDD was considered to be limited 
because the reactor contents were released into a river prior 
to the explosion and fire. 

Although there are no analytical data describing TCDD 
concentrations associated with these accidents, serum 
TCDD levels were obtained between 1988 and 1992 for 
138 workers who had been involved in the assessment, 
clean-up and demolition activities following a TCP reactor 
accident that occurred in Ludwigshafen, Gennany in 1953 
[Ott et al., 1993). The serum TCDD levels and duration of 
individual exposure and descriptions of the circumstances of 
exposure were used by the authors in a regression model to 
evaluate the relationships between various exposure situa
tions and TCDD concentrations. Based on modeling results 
and TCDD elimination rates, the authors concluded that the 
exposure intensities for workers exposed during the first 
22 days after the accident were estimated to be 1000 times 
higher than for production employees who worked in 
the building after an extensive cleanup had occurred and 
produced products other than TCP; no TCDD contaminated 
processes. 

The exposure intensity reported for the German clean
up workers was used as a guide to estimate the TCDD 
exposure of the U.S. workers involved in accidents in order 
to rank their exposure relative to the other workers in the 
cohort. An accident concentration of 1,000 µgig was used to 
estimate the exposure of workers involved in the accident at 
Plant 8. The accident at Plant 8 was similar to the accident in 
Ludwigshafen, Germany (Theiss et al., 1982). The incidents 
at Plants 3 and 4 appeared to be of less magnitude with 
respect to TCDD exposure than at Plant 8. At Plant 3, the 
runaway reaction was relieved by the release of the reactor 
contents to a holding dike, which subsequently caught fire. 
At Plant 4, a rapid pressure increase in the TCP reactor 
resulted in an explosion followed by a fire that destroyed the 
plant. The available descriptions of the accidents suggest 
that the runaway reaction period was shorter for Plants 3 and 
4 than for Plant 8; therefore, potentially less dioxin was 
formed. In addition, the fires that occurred at Plants 3 and 4 
may have reduced the concentration ofTCDD formed due to 
thermal destruction. At Plant 8 the pressure build up was 
inadequately relieved through a hand vent and an emergency 
vent, the reaction continued until one of the vents twisted off 
and the reactor contents were sprayed over the building; no 
fire was involved. The TCDD concentration assigned to the 
clean-up periods for Plants 3 and 4 was 100 µgig TCDD, 
which was an order of magnitude lower than the concentra
tion estimated for Plant 8. In addition to higher TCDD 
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concentrations, the contact level was increased to 1.25 due 
to increased potential for skin exposure for workers 
involved with clean up. TCDD exposure resulting from 
accidents was assigned to a total of 47 workers (I% of the 
cohort), who were identified by plant records. 

RESULTS 

Daily TCDD exposure scores were determined by job 
and were plant and calendar time specific. The daily scores 
ranged from 0.001 to 1,250. Work history records were used 
to compute cumulative exposure scores by summing the 
individual's daily scores during periods exposed to TCDD 
over his entire work history. Cumulative exposure scores 
ranged from 0.002 to 1,559,430. Figure 1 shows the wide 
distribution of the cumulative TCDD exposure score 
(median and 25-75% range) by plant. 

No gold standard exists to validate the exposure matrix 
and the TCDD exposure scores. However, records of 
chloracne status at eight plants and serum TCDD levels 
for 193 of 439 workers at Plant 1 were used to evaluate the 
exposure scores. Chloracnegenic response has generally 
been considered to be due to relatively high exposure, 
although the absence of chloracne does not imply a lack of 
exposure to TCDD. NIOSH reviewed records for each of 
the eight plants and identified 393 workers ( 11 % of the 
exposure matrix cohort) who had chloracne during their 
employment. The median cumulative TCDD exposure score 
for the 393 workers with chloracne is 11,546 versus a 
median of77 for the 3,145 workers without chloracne. This 
marked difference persisted when the cumulative TCDD 
exposure score was divided by duration of exposure (in 
days) to obtain the average daily exposure score (10.0 vs. 
0.3). The inter-quartile (25-75%) range of cumulative 
exposure scores for those workers with chloracne was from 
2,950 to 34,490 versus 6.8 to 1000 for those workers without 
records of chloracne. 
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Serum TCDD levels and cumulative exposure scores 
are only available for 193 workers at Plant I who 
participated in a medical study in 1987-1988 [Sweeney 
et al., 1990). Occupational exposure for Plant 1 workers 
occurred between 15-37 years before the serum samples 
were collected; therefore, the levels were back-extrapolated 
to each worker's date of last exposure. The mean of the 
back-extrapolated serum TCDD levels for 193 of 439 
workers at Plant 1 was 2,481 parts per trillion (ppt), with a 
range from 2 to 32,347 ppt. The Spearman Correlation 
Coefficient between cumulative exposure score and serum 
level was 0.70, and between duration and serum level it was 
0.74. The exposure scores did not improve upon duration of 
exposure as an estimate of exposure level at this plant, 
probably because detailed information regarding process 
assignment was limited in the work history records. In 
addition, for 16 of the 18 years of operation, NaTCP was not 
purified and therefore there was little difference between the 
TCDD concentration in NaTCP and NaTCP derivatives. 
However, there were other non-TCDD contaminated 
processes at the plant and many job titles did not specify 
process assignment. According to surveys conducted at the 
site there was considerable job rotation and workers often 
worked in several locations [Birmingham et al., 1963; 
Poland et al.,1971]. For this plant we had limited ability to 
assess differences in exposure level as shown by the 
Spearman correlation coefficient between cumulative expo
sure score and duration which was 0.91. This was not the 
case for the overall cohort. the Spearman correlation 
coefficient between cumulative exposure score and duration 
was 0.60, indicating differences in the intensity of exposure 
due to differences in the level ofTCDD contamination, level 
of contact and time exposed. It should be noted that the 
serum TCDD measurements are not a perfect gold standard, 
due in part, to the timing of collection of the serum samples, 
which were collected between 15-37 years after the 
workers were last employed in TCDD contaminated jobs. 
In addition, a standard half-life of 8.7 years was used to 
back-extrapolate although half-life can vary appreciably 
between individuals due to percent body fat and other 
individual characteristics [Michalek et al., 1996). 

DISCUSSION 

Exposure was evaluated indirectly using the time 
assigned to TCDD process areas, the level of TCDD 
contamination in process materials, and the degree of 
contact with contaminated materials based on job duties. 
We do not know what fraction of TCDD was transferred to 
the skin from contact with process materials and surface 
contamination nor what fraction was absorbed via dermal 
penetration, ingestion or inhalation. Although, we cannot 
quantify dose, the algorithm provides a consistent method 
for quantitatively describing exposure as a score that allows 
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the ranking of workers in the cohort relative to each other. It 
is the relative ranking of exposure which is important for 
exposure-response analyses. 

As with any retrospective effort to quantify exposure, 
this exposure assessment has a number of limitations. 
Although exposure for some workers occurred as early as 
the 1940s, the earliest analytical data is from 1958, with 
most plants having data beginning in the mid to late 1960s. 
In addition, measurements were fairly sparse for some 
plants and some process materials. However, the data from 
the acnegenic testing of process materials at Plant 9, the 
archived samples for Plants 3 and 8, process records and 
worker interviews provided a framework to estimate TCDD 
concentrations for the early production periods. We were 
able to assess the quality of the analytical data for five of the 
eight plants using TCDD analyses of Agent Orange stocks 
which showed reasonable agreement with the TCDD 
concentrations reported by the plants. 

Differences in exposure due to potential vehicle effects 
(e.g., exposure to TCDD in TCP versus TCDD in 2.4,5-T) 
and individual factors of work practice and personal hygiene 
could not be addressed. It was not possible to assess 
retrospectively the use or efficacy of personal protective 
equipment (PPE). Contamination can get through or around 
openings of gloves and clothing [Fenske, 1988; Van Rooij 
et al., 1993] and contaminated PPE can be a source of 
exposure to workers [Quinlan et al., 1995). In addition, 
although PPE has the potential for reducing exposures, it 
also has the potential for increasing dermal uptake through 
the skin due to increased penetration because of elevated 
skin temperature, humidity, and physical stress [Grandjean, 
1990; Wester and Maibach, 1991]. 

Due to the large size of the original cohort, it was 
possible to limit the exposure matrix cohort to only those 
plants with the best information to characterize exposure, 
yet still have a sizeable cohort to study (n = 3538). It is 
important for the evaluation of possible exposure-response 
relationships that there are groups of workers with 
substantially different exposure levels. The analytical data 
from more than 12,000 samples shows a wide range of 
TCDD concentration in process streams, products, and 
waste. The substantial plant records permitted design of a 
job exposure matrix to account for differences in exposure 
among workers due to the range of TCDD concentration in 
process materials, duration in exposed jobs, and differences 
in potential contact with TCDD contaminated materials. 
Comparison of the cumulative TCDD exposure scores with 
chloracne status suggests that the matrix is reasonable and 
reflects the inter- and intra-plant and calendar time specific 
differences in exposure. The TCDD cumulative exposure 
scores, that permitted the relative ranking of worker 
exposures, have been used to evaluate exposure-response 
relationships between TCDD exposure and mortality in an 
updated cohort study analysis [Steenland et al., 1999]. 



38 Piacitelli et al. 

ACKNOWLEDGMENTS 

We thank Christine Gersic, Lih Ing Chang and Dennis 
Zaebst for their support on the project. We are also grateful 
to the companies and unions in the exposure matrix cohort 
who have provided records, information and reviews. 

REFERENCES 

Binningham DJ, Key MM. 1963. Dermatological Investigation Report: 
Diamond Alkali Company, Newark, New Jersey. Occupational Health 
Research and Training Facility, Division of Occupational Health, 
Public Health Service, U.S. Dept. of Health, Education and Welfare, 
Cincinnati, Ohio. 

Far HS, Pin NT, Kong CY, Fong KS, Kian CW, Yan CK. 1993. An 
evaluation of the significance of mouth and hand contamination for 
lead absorption in lead-acid battery workers. Int Arch Environ Health 
64:439-443. 

Federal Register. 1979a. Decision and emergency order suspending 
registration for the forest, rights-of-way, and pasture uses of 2,4,5-T. 
Fed Regist 44:15874, March 15, 1979. 

Federal Register. 1979b. Decision and emergency order suspending 
registrations for certain uses of silvex. Fed Regist 44: l 5897, March 15, 
1979. 

Federal Register. 1983. 2,4,5-T and silvex products; intent to cancel 
registrations of pesticide products containing 2,4,5-T and silvex; 
revocation of notices of intent to hold a hearing to determine whether 
certain uses of 2,4,5-T or silvex should be canceled. Fed Regist 
48(202):48434, October 18, 1983. 

Fee DC, Huges BM. 1975. Analytical methods for herbicide orange, 
Vol. D: determination of origin of USAF stock. USAFARL 75-001100. 
Vol. Il. 

Fenske RA. 1988. Comparative assessment of protective clothing 
perfonnance by measurement of dermal exposure during pesticide 
applications. Appl Ind Hyg 3(7):207-213. 

Fenske RA. 1993. Dermal exposure assessment techniques. Ann 
Occup Hyg 37(6):687-706. 

Fingerhut MA, Blade L, Marlow D. 1984. Dioxin registry site visit 
report of Rhone. Poulenc, Inc., Portland, Oregon. National Institute for 
Occupational Safety and Health, Industry Wide Studies Branch Report· 
No. l 17.14, Reproduced by the U.S. Department of Commerce, 
National Technical Infonnation Service Report No. PB 84-240035. 

Fingerhut M, Halperin W, Marlow D, Piacitelli L, Honchar P, Sweeney 
MH, Greife A, Dill P, Steenland K, and Suruda A. 1991. Cancer 
mortality in workers exposed 2,3,7,8-telrachlorodibenzo-p-dioxin 
(TCDD). N Engl J Med 324:212-218. 

Grandjean P. 1990. Skin penetration: Hazardous chemicals at work. 
London, U.K.: Taylor and Francis. 

Hornung RW, Reed LD. 1990. Estimation of average concentration in 
the presence of nondetectable values. Appl Occup Environ Hyg 
5(1):46-51. 

IARC. 1997. IARC Monogr Eval Carcinog Risk Hum, Vol. 69, 
Polychlorinated dibenzo-pam-dioxins and polychlorinated dibenzofur
ans. Lyon: WHO, International Agency for Research on Cancer. 

Karita K, Shinozaki T, Tomita K, Yano E. 1997. Possible oral lead 
intake via contaminated facial skin. Sci Total Environ 199:125-131. 

Marlow DA, Fingerhut MA. 1984. Dioxin registry site visit report of 
Occidental Chemical Corporation, Hooker Chemical _Center, Niagra 
Falls, New York. National Institute for Occupational Safety and 

Health, Industry Wide Studies Branch Report Number 117.18. 
Reproduced by the U.S. Department of Commerce, National Technical 
Information Service, Report No. PB 85-221786. 

Marlow DA, Fingerhut MA. 1986. Dioxin registry report prepared by 
review of documents from Diamond Shamrock Corporation, Diamond 
Alkali Company, Newark, New Jersey. National Institute for Occupa
tional Safety and Health, Industry Wide Studies Branch Report No. 
117.16. Reproduced by the U.S. Department of Commerce, National 
Technical Information Service, Report No. PB 87-22280g. 

Marlow DA, Fingerhut MA, Sweeney MH, Honchar P, Heam S, Jones 
J. 1987. Dioxin registry site visit report of Syntex (USA). National 
Institute for Occupational Safety and Health, Industry Wide Studies 
Branch Report No. 117.1 I. Reproduced by the U.S. Department of 
Commerce, National Technical Infonnation Service, Report No. PB 
88-125992. 

Marlow DA, Fingerhut MA, Piacitelli LA. 1989. Dioxin registry site 
visit report of Monsanto Company, Nitro, West Virginia. National 
Institute for Occupational Safety and Health, Industry Wide Studies 
Branch Report No. 117.20. Reproduced by the U.S. Department of 
Commerce, National Technical Infonnation Service Report, No. PB 
91-107961. 

Marlow DA, Fingerhut MA, Blade LM, Heam S. 1990. Dioxin registry 
report prepared by review of documents received from: Thompson
Hayward Chemical Company, Kansas City, Kansas. National Institute 
for Occupational Safety and Health, Industry Wide Studies Branch 
Report No. 117.12. 

Marlow DA, Fingerhut MA. 1991a. Dioxin registry site visit report of 
Amchem Products, Inc., Ambler, Pennsylvania. National Institute for 
Occupational Safety and Health, Industry Wide Studies Branch Report 
Number 117.21. Reproduced by the U.S. Department of Commerce, 
National Technical lnfonnation Service Report No. PB 92-121599. 

Marlow DA, Fingerhut MA. 1991b. Dioxin registry report for 
Thompson Chemical Company, St. Louis, Missouri. National Institute 
for Occupational Safety and Health, Industry Wide Studies Branch 
Report No. 117.24. Reproduced by the U.S. Department ofCommen:e, 
National Technical Information Service Report No. PB92-12l615. 

Marlow DA, Fingerhut MA, Blade LM, Heam S, Jones J. 1991c. 
Dioxin registry report for Hercules, Inc., and Vertac Chemical 
Corporation, Jacksonville, Arkansas. National Institute for Occupa
tional Safety and Health, Industry Wide Studies Branch Report No. 
117.10. 

Marlow DA, Fingerhut MA, Blade LM, Piacitelli LA, Robens D. 
1991d. Dioxin registry report of The Dow Chemical Company, 
Midland, Michigan. National Institute for Occupational Safety and 
Health, Industry Wide Studies Branch Report Number 117.15. 
Reproduced by the U.S. Department of Commerce, National Technical 
lnfonnation Service Report No. PB 92-121557. 

Marlow DA, Fingerhut MA, Piacitelli LA. 1997. Dioxin registry site 
visit report of Monsanto Company, Sauget, Illinois. National Institute 
for Occupational Safety and Health, Industry Wide Studies Branch 
Report No. 117.23. 

Michalek M, Pirkle J, Caudill S, Tripathi R, Patterson D, Needham L. 
1996. Pharmacokinetics of TCDD in veterans of Operation Ranch 
Hand: IO year follow-up. J Toxicol Environ Health 47:209-220. 

Ott GM, Messerer P, Zober A. 1993. Assessment of past occupational 
exposure to 2,3,7,8-tetrachlorodibenzo-p-dioxin using blood lipid 
analyses. Int Arch Occup Environ Health, 65: 1-8. 

Piacitelli LA, Marlow DA, Fingerhut MA. 1990. Dioxin registry site 
visit report of Givaudan Corporation, Clifton, New Jersey. National 
Institute for Occupational Safety and Health, Industry Wide Studies 
Branch Report No. 117.22. Reproduced by the U.S. Department of 
Commerce, National Technical Information Service, Report No. PB 
91-185199. 



Poland AP, Smith D, Metter G, Possick P. 1971. A health survey of 
workers in a 2,4,-D and 2,4,S-T Plant. Arch Environ Health 22: 
316-322. 

Quinlan R, Kowalczyk G, Gardiner K, Calvert I. 199S. Exposure to 
polycyclic aromatic hydrocarbons in coal liquefaction workers: impact 
of a workwear policy on excretion of urinary 1-hydroxypyrene. Occup 
Environ Med S2:600-60S. 

Roets H, Buchet J-P, True J, Croquet F, Lauwerys R. 1982. The 
possible role of direct ingestion on the overall absorption of cadmium 
or arsenic in workers exposed to CdO or A52O3 Dust. Am J Ind Med 
3:S3-65. 

Seixas NS, Robins TR, Moulton LH. 1988. The use or geometric and 
arithmetic mean exposures in occupational epidemiology. Am J Ind 
Med 14:46S-477. 

Steenland K. Piacitelli L, Deddens J, Fingerhut M, Chang L. 1999. 
Cancer, heart disease and diabetes in workers exposed to 2,3,7,8-
tetrachlorodibenzo.p-dioxin. J Natl Cancer Inst 91:779-786. 

Sweeney MH, Fingerhut MA, Patterson Jr. DG, Connally LB, Piacitelli 
LA, Morris JA, Greife AL, Hornung RW, Marlow DA, Duple JE, 
Halperin WE, Needham LL. 1990. Comparison of serum levels of 
2,3,7,8-TCDD in TCP production workers and in an unexposed 
comparison group. Chemosphere 20 (7-9):993-1000. 

Dioxin Exposure Matrix 39 

Theiss AM, Frentzel-Beyme R, Link R. 1982. Mortality study of 
persons exposed to dioxin in a trichloropheool-process accident that 
occurred in the BASF AG on November 17, 19S3. Am J Ind Med 
3:179-189. 

Tieman TO. 1976. Analytical and chemical support for herbicide 
disposition activities. Quarterly Report, November 1S, 197S to 
February JS, 1976. Wright State Univ., Dayton OH. U.S. Air Force, 
Directorate of Procurement and Production, San Antonio Air Logistics 
Center, Kelly Air Force Base, contract no. F41608-76-C-0464. 

Ulenbelt P, Lumens M, Geron H, Herber R, Broersen S, Zielhuis R. 
1990. Work hygienic behavior as modifier of the lead air-lead blood 
relation. Int Arch Environ Health 62:203-207. 

Van Rooij JGM, Van Lieshout EMA, Bodelier-Bade MM, Jongeoeelen 
FJ. 1993. Effect of the reduction of skin contamination on the internal 
dose of creosote workers exposed to polycyclic aromatic hydro
carbons. Scand J Work Environ Health 19:200-207. 

Wester RC, Maibach HJ. 1991. in vivo percutaneous absorption. In: 
Marzulli FN, Maiback HI, editors. Dermatoxicology, Fourth edition, 
New York: Hemisphere Publishing Corporation, pp 7S-81. 

Woolson EA, Thomas RF, Erson PD. 1972. Survey of polychlorodi
benzo.p-dioxins content in selected pesticides. J Agric Food Chem 
20(2):3S1-3S4. 



--·· .. ~-t;!-=-::}i\/?:;;~\;,{;{:}:?1T<\F?;~fTF~?TJ~\-/;;~J1:~~!{)\i~+TG:~f~i01T~J?i;;_;}~;F?~F:)!~s?r.%1~Is7[PJ~}Z2 
... ,.,,,,,,.;;··:?:~-::1(1 :;~ e.~······· .. ,,,· ...... :,. ,,·:·, -;·,:·.·,"·'•:•;·•'·-:•-~\.\·.-~······.·, '\j, ·'!?~-~ ,•,,::\'•\,;•,:,·,··\· .. -,• ... ,,._\.•.·.,·.,,.,:: 

~ ;~'.:;1\:f!!i~~:~r~-~~~;;~l:\l~;\;;'.i~~tII~1~}~1;'.0:: it~f :i~itim%i~S11;;~~~~,~'.~ 
·. • ·• •. ··· :·.; , : ••• ·· • • ·•. = ;. ·.: ,.-.·.·:,Reoove · of ~11 from Se nient ·· ':·, ',. ·, ·, · ·: · '· ····. ·: ·~ ·· ·· .. , · '·· :·· 

., 

r'\, . ) 

·; ·,··, -.:-..;·/, . .':· { :··.::---.:-::.'·.·.'··-,·:--.::·:·.~e~1-~~ .hU. --~P;l..~e~;to.d .JJ;l .. :ijl, .·PQ~~ • . Whi~ ,'-8. ,~ '-;\:·.:·-:.<-.-\'1.-.'; --:_; :.:·:-:: :.·; 

.::_-'\ :::=. \ :·-.-_::, t.~i.: ·.• .. ,. · .. •.·,, :···:<··. ·,. ::,. •, · ... :_ :·: -: : : .. '._;_ :_\-.-:·: :,: :: . .;:.-::·.': ::·:,, ... '·: :. ': :_.:-.":.:-:: \ \ .:.-_,: '.: .'.·.:·:·_:·:'"· \ ·..:<: //: / :'/.'·.-'.:< 
: ;_· .. .-,- ~--·.-':.-:\.' =,.~-.l.>~~ ~t.. '?~~q~4. ~~,,·~·-. ~,..~~~-. 'i~¥-~~~- '~~~·· ·"-~ ............ : :'·· :. ·-·: i ...... ::· .. :-.: · 
•• • • ·:. • •• \ '.:, :._ :_ \ ·:: ·:_: :: ·: ...... • •• : ••• :: : :· •• •, ... "\. \.:··.:. ,; ··- ' t •• ·.:.; ., • ·-. ·:: :.'-:,· :.-:·:, :. '· ': :·.· :: :.:··.::·.':::::·~. ::·:·-.. .: '·, ::·.~ \ ::,,,: ·.:. ·f ·: ~: >:-.. •. , .... ~-.:;, :\. \ ~- •._': :- .; ·; ·,; ~ \ ... :~' ~ ··._.·,, 
.:::· :;:·,. :: .. :;_-:·::-.:1:he .sediment .~om various .locationa !D ~•- poud.-aa ,well .. >,._:.• .. :·,. :_i :::.-::-. .-:\,::.:: : . ... : .... ~.-. '.,_' .... _:) .. :_\··:'.{\>/ :''.·:: l .': •.! ........ :_:_.: _: :·, • .• '.;.·_-., .'\.~ ;_ \.'·.; \: ;_ !, :_..':.·:·-',: .; :.\-.':-:· :,-.; : ::;·; :_::.; :, :.=<·,':.'. '."!:': _: ,·:: '·'/.\ :.·'~ ·>: ·><. :::_ < _·:: ·:··,:-: ': 

:,· ·,.:- "·\ ;·::-·,: ..... ~ ... r.eprea.e~-t?a.t~"' ~~lE!e .. 9f .. tho, .-.l>,o.~.e _p9~¢J1a~~-.1;,,._ ,:·i-'.-,°': ·:_._.- .... ::::: -:;.:: ( ·'=.\ 
~- '•._ ,: :· : ___ :: \ ..... \, _·.:: ~-:;_ ~ :·: :.:·· _,·:' ~.:;.- \ .... ---.: \ • • .-; ~. '-.:. ~- ... ·.: '. ~ '": \. ~-- --~ ; : '!.. ·: ~-:: ~ ... _ ~ .: : : :_ ~:-:- ~ ,· i. ':. ·:: •• ~ :· • .-··.\;: \".'::_.·. >,:·::·:_· ... , ·.\ •. -:: .... ; /· .··. _::. ~ ··: < .. ~: ~·. =-<·=:: ·> _:· 
:.-:.' .. :·, · · .':-. \ _:. · .. : __ ~ /: • = •. ~oU,eotecl: ~ t~<l :t;q . ~oz:ia~,s:t ,of. p~~~l-P.~17 . 0-ll .. &ind, . . · .-.\ ----,: · · :·_. >. < =.: :··. ·:: :.''. .:: .._ 
; : ~--•. -~ ....• : : : i. \-.: .: ::~·- ~, : .: >< :,. ~ ~,. \· ~-~. ~. : ... -~- ~ ,· .. ·; .. ,': . \ :,·. >= .·: -..:.: ·· .. ' \ .' · . .-. : \ .: .:-.; ·: :· .. :--.:·-:' · ·. \ ... ; ,: ; : ~ '.\ .. ;:·:·' :.\· · .. \ _:_ :· :,, \ ~ ; :-_ ... ~· :\ :.'. \. t. ·: : : ; ·_.\ . :, . ~-:: ;! ::-. 

\'-_. : .. /.\_"::,:_:..-'_: ~-.~org~c -iaa.t:t.er .. (a~,. :fil.ter.~~l, .si-1:t. AAd _.<,~~~---- -.< ;_':; ·.·:.\ <. :.<./.: \·:.: <:) :, 

.-\ .<_: _-:_,>.:-;-.-: ·.,·_; ... ·:.:<.·=.:·· .. ::.. :.BtF,es~~~i~e .flamp~e.s. ot ,~e.ae~en.t.11•1~. ·,, \' .. : .. , .. ··,.\;'_./ .. _. 
• \ .... • -~: l .. : • : ... ~ '. \ _. .. : ~ : •: • '• •: '• • 'l. ,_. -~ "•, •• • \ • • "• ' •• •, ~ :--, • • • • '. •• • •,,• :, :• •> ?:: .°' ,: \ .~• : ; .-., :: • :•, ~ • .-~. ~ • _;, .: '. \: :: ~ ... ~ : \ -. • ! : : : • ,: .. ; 1 •, • '• • -, \ •.- • •: :· • I ~--- ~ •• : ,.,~ : -~. • • ' \. • • '.•, •' '• 

.. ·.,: ·:·:.\ .::-: ·i.~ J :·.·~~' ~~~ --~·-J~-~,4 .. ~--~~ :~ ;~.~l:f~: .. ~~~~~~.t, ·'!~: ~~-~- --~-~¥-~ •: ': :- .' .. ·.::..· _: _.·:· >.···: . •. ~--~·=.--.· .. _···::·.·:·._:.:··· .\.. . ,:···· ··-:., ·:· ':·,:··:·· ....... ·.,.!-:···, · .. -· ···-· .. : 

\: :_ =. ·.,_'· .... :_·, ~-.'. ~, inent) •. ·ifQe G•ll c_ont~t .is: not .. 'I.U41'Q.rm. ~v,~,. the :whol~ ... ,. :' i. :·.:\\. ;_ .: --=_·., ·· · 

.;·--;/:_}_/\(:\::_-;;;~~~~:-·-~~-:~~~~~ .. -~~~ :~~-;~-~-~-,-~~:-~~'··-~/;·~~i;~;;~:~~:,:.·;:··::_:_::,.~ .. '.;:\:·i/:.-:· (:/: 
~ . . . . ~:_:.-:~. ~ ._ .. .-_. .. :_ :~ .. = .!.. : •• :- ' ~ ' • •• .... ••• i• •.• :: :: ~- •• • .. • .' .... ~ : ·- '.: ; ~ ... .- \. :. :: ; • :: : ::_ ~ -~- ·.' ' .... :_:, "; ~ ::.:, ; '. :· .. :·: .. ·.; ·.::: .\ .. •. t \ ; .. • •• .-· ·.- •. •. : ; '. • : ; .\:· : '•' :. ·~ • 

, ... ·:· .... :· \ \ ··.:·.,' ~~o:a.t. 1oi .~i1,· ~~~ ... ~~ .G-ll. c9~i,~~- ~e~ .. ~, .lid.~~~ . .-;; ~ .. · · · :' ·. . . , .. ·.·.-:: '.<:< 
• ... 0 l ~ -~ \ ._· ~:-. ~ ::_ '~- • .. .-. :,. • : • :·. ;. ; : : • ......... :·. ·.- : ............. : •. ~ • :·,. ~ : ;_ • • ' '\ '. ·: ~ -~ ; •• :: ; • :·.:. :: : : = . : ... ~: ·:; " . , -,· :. =:: \ • \ ''.: ,~ ~- :· .: -~ .•• -:-.. •. ~ · . .- • ·:.:. :· .•. :·: \: •. : ... ··. i . ••• . 

, : " .. : ,_:·.-'.-~ ,:_:. ~·::.~. ~~t .~l).q f!~. _.t:\le,_pQ~. -~~- ,._bop.f; .-$9%. -~~.l! _..:.e.:s,~~~~:t .. · ..... ·: .. '· · · .. 
. . . . : · ·: : ··: .-·:: ·, . -~.. . .~. ·; :·· . :. ~ ': ~ •.. : _. . . . \ . . . ' . . :. ; . . • . .. ~- . :: . .. . .. . . . . ~ . : .... : .: ·.... : .- •.: ~- .. \ . : .. ' ! : ~ . :_ . : . '. . . : : ~ · .. ' .. . .. ~ • . _. ~ .. . . . . : ., • ·. . .. ·: ;, ' . 

·:. · ·; "': ·_:·:.::·.-·.~o-. ~4!' .~dale. and. f1~.t. ~d .. of -.ti?,• p~4 .. c~n:~~1. ~~-. · :·: _·; ,:·::._: · . .-:·· ... :·~···. · 

··._: ·-·~.-)-;:,:·:~-\~-~~~~· -~~ -~~--~;~~~--~~·~~i~-~~---~~~~~: 5$ -~; -~_h; ~~~~- .. '.·,-.. ·.-,.·:·:-'.~~ /(::·;/·;.· 
_-.... ,,... __ ,:·~---:--·· • ..... _-t ___ ·:. ···: .:. ·- •• • •• ·.-- .... :.· •• :,··- : •• ! ••• ··., ·;_:,·_:_.·._.:-::,·:~ ..... \'.·.\·.·~-~~- ·.-:~~·--·:··\··-~·\. • .. -·~ •. -

; ·. ·:.: ·: · ... ~~u~ -~-~l;l ~ e,-aily· "m9~ep.. " .. ·: > · ·.: ' '. \, '. ·. ,. ·. ·. ·· · ·· ·· · .. ·. 
' . . . . ... : . . : . . . . . . . . ', .. : . ; .. · ... • ... \ . .. ' ·.- •. 

. ·-~: ·.. . . : . ' ... ~. : ' .. . ... 
·=. ;·\_\\ ... ·?:··.::·· .... .. ; \:~~-.. -~µ_ .~, ... ~~~+~--~~~r!\-~~--~---~rP--.~-~-.l'7.:. : __ 

'> ·)i<?l!e~~ :~~ c.~ustf~ -·~t~~(?~i~~- -~~:~}9~,-~ -.~.r .~~-~~~~~a~.~,~ . . . .. . 
. ·. \ 

., 

· :,-:. ·:. ·: :.·~m soly~~ts •. -_!lbe best ]f1ethod. t_or plant _qperati~n ·~. 
. .. . : ... ~· . . . . . . . .. ·. . . 

. . : 
·. ~ .. 

.touud· to .b_e .. ~ sltgh'.t 1*>41fic~t1on. o.t :~e. ~ll- .'-1,lre J;>l'Q~e,s.~ 
·-~--~~- ... ·~···;·~· ·: .. ·.:.~ -~-- .... ··{···=.·-·.-.-~. ··: ·;·:._::. ·.'_· ... _·~ ·· .. ·· ..... :.·;·:._ 

·.,. 

· .. 
·. ·1, 

-· • ----·--·,._-,~-... ~~-~..,..._.,,,...,--c.t':· ...... ~ .. ,,. ....... -~ .. --. 



~ . I 

r"°\ 
i 

\ 

,>;·--~~-':.~--'.-~.->-.:>:::,~~~~~ye.-.~~P,1.!t.:'?t. .'~~:·~-~~iPl-~t~~:·-~~~t~~_.3.Q .. ~°!'.\~:,~-.. ·,-t.:·:;_:..,:- '::.·.<,:=:.\::_-\' . .';: 
: ~ \ ;. : .... , ' : : ·~ ...... • : - ••• : •• -•• : ..•• .' ·•• . .. ' • ' : • : : :· •. -.'\ •• ,. : . i . : •.•• '• . : •• \ • •. •. • \' ', •. ~. ' •• : : •. : ',, ';. •. : \ ·:·.-: •• •. ,· . ; . •. •. 1 ·- ,' : \ : •• ••• •. ~ ~' • --= • : ........... ' • · ... ·• 

"<<'.·~:·::\:':,'.-,"./.4Q~~- ;~~~ -Q?Q.,S.•. r:>t ~~"S~. --~~J -~?lu:t~pp.._ . .-:···,$. 8~ --.~~. f~~-~~~CE!l . .. :··::::_"/::·./ \/.\. 
: -: :' \. .. : . ~- ·. =.~ ·• ·. :.:-: .. ~- ~ : .. :: .... : ' J_ ' •• :· ·: •• •• • ~ • • '· ~ •• \ '-~ : ... ~ ... ': ... :~ -~. \ _: : : ; •• :! . : '. •. ~ .. ·, ~ .... · ... : '.: -~. ~ ': ~: .: ·: . ' ' :\ ' ·. :; :· : :· '. ·. ·\ !, • :,: : ·:·: ·::· ~-. ·: '? -~. :.: ·, ·_: .' i" ~ : .: '~ ... \ . 

;:_:·:..--.>.·:-.\·."~--;:,:1'AA .. ~4~cl ~~- :~~, ~-~~q_ ~·-~ :t1i~~r~. ~~- '-1:3: .in~o~~~-' :.\ .. :,_::.:::,1··;_ \-. :-_-·:·.:_:;:··,' 

;g: ')\\\Vii!,~fa\~~i~lii,:;f \ijJ:•(:Y\,\\\.ti:::;it-\:}i{t'.;\;\'/}h;i\i1{i{? 
._ · ·: ·.' .--. ·:: :·: ·;-,,:.·.-· .. :·-.:-.- :, '\ .-.·~~, ~~t\.-~i.:~ :~~~~~io~. ~t ... ~l.~ .. ,-.,e~•~~•~-"J-~ '.-: ;,_ :<'- ·:.,.·:.-:: ·; :· . 

. \·_;_:~\:.:_:.::.-.:~-.. ;·~:~, .. :···· ·· ... ··,::: • .. •· ., ···-::·,."•"._'·.::·~:··_' ,• •·:::··,;···. '•'··.':·,."·L• ';;.,·:···· .. :~:::·'.: "\ ... ·>:-:>::·/··,.-.·:;::· .. ;·, ::;\>':.. 
·::->:_:-,-;; :·\; ;,,·-~·-:-~::iP9.~.4!. ·.f/!1. b~~C! _:~.-~.,v~., ~7:1,~~~µ.~~,, ~-~lT. -•~~i~. :·.:·-:·;_;,,:.·:::;'.'-:_;, ( ·-.::. 

~I:r(l:;;\~J:1;;~t~:.~t~f ~~~:,~~~~~~-~i~~;\:;~:"~!::;//:\;~::j 
·::_==>;_·.·.,:\:·,_:.-.\'. :-:~~~ .f>*. '2~4,· .':'.~~---~&~~~--~~- q~-~~_e •. _,9.~µ~~•--:~~-'.':.i:_.=..':\:·:_,·.=-:::·:\: ~,'_'._.:' 
;_' :.-: : =_:_-~-.; · .. : :~ ··:· ,.·· ': :'\ \ :. •. '\., ."! .. -~: :.-•• •, ... :; .: :. \ ..... • ·-:~ .. ;.· .. •• -.:/ . ..... :., ·. \ ... : :~.' ··. '; ~ ··-··. ·: \ .,. · .• ,-:: ...... ?. ·., ·:' :· ;~ :: •. ··. ~ ~--> \ .. ·.:. :; 
\.·-~·.-.:-:.:·-:--._'~:·."::·-~ Jlli)DO 8041• salt ot ~11.W&e filtered..~ 1'P.hed Witb. ., .:_:.,_.: .. ·.·:-:. :<'<: 

)\it(;,'!\{~< 0} ·;~~~;: ::,::1/ff i !/) :i})'.1i\L':'-'.i}.:::f )·/ :/:, :\C , ;:.;::·)> 
._: \:_-::.:·· \ > :i :·_-,: _· \:_:. '._\_·_-,_.~ .o.aus.~~c. ·:•q~:~1t1.op • .t~oe\1, .'?1--~Pr, _gav~)ts.- ·. ,_ :._\ :-:<:. -<· :: .. , 

·: _.~ "- :. -~::-:: __ :_:.-~··:·{\.I .. !: ~ ··-: . . ..._.._ .... _ :;,_:. \ ::-. =i::·; .. \,-: :.~ .~.::: ·.: : .. ~-.'- ,. : . . : .\ -~. ··. ": ·· ..... ·.~ \ .. ·. !_._. .. :·.:~ :,· ··= :· ·:·\ -~.~-.!.\ '.. -~··: ·:,) 
·--::::::_\.: :>;_.-:/i·:;--.~~_.~icµ_~ ~~~~~,,.OP: -~~-i~~f~~a~~C?~ .'~:~~~--~~- ~~,~~ •. ::.:·,;.\ :_-'.-' .. ·\ :.:.::·:_":,·.' 

/.\~t;._(/;\/ti~,\ •. i·\· ;:., .. :·:'.'..: :'\\_:\;c;•/\,! <'.i:t>;<O:' i\ (<:·> ·.:':. .•\\' .... 
·: ··.-:·:··.\ :..·:·_.. :.<:--'.':,'.· ·; :;_·;:: ;; .:·· .. _-~µ.;w~ ... ~,~~-~~~~-.tr~~- tp.~ -~-C?~~•-.-~~:t. ·1", ~~~-:;·:'' :·. ·,. ·\'.:.\\.·)· ·/ ·;, · .. ~-) :.::::.::·:;\,· /.:·.·:_:":~,.·. ·--~ . :. . ~ \ ., '•;,,;:-::.··.·· ·;.'-:·.-.-~·· .. , ··: .. : ........... :: .. ~_::.\ .. · ... ··-.. ~ -: ',.~ .. >~·~<~. ·· .. -~·--..-\. 
'\··::: .. :·:::-.\_:.:: :l?~~--~~ ;~~~ ~:~~- ~~ -~~-----~~~- \~~,-~~4~~~ t~ .. -·::,:,··_-.. ·,:.<-: ·:,:.'; __ ' .... : 

;,/:<; /\~:))~~:~~~~.·~~:~~~~'.~~;; .. :~,.~ii, ;. tfl.~.· !;\_t (:},'', .:\:,:'. 
·:: -:·:<· ;·.:·.-:. \-- \ :t~~-- ~d -1'.'AA~- -~-~--~at,r_ •. ;-_~"': ~~- ha4; :•· 809'1: .m.~~~ing. ··. · ·-; •· ·· '': · .. : · :: 
. . . . ... - _.. -·.. ~ . . . ' "' . . . - . •. . .. . . -.. ~ ., : .·. ·•. '. :: .· •. - . . . : •. . . . ...... \ .. ·. . . . . . . ' . : . ' ' . . . ·. . . . . . . \ ...... : 
~ -~;~, :- :<_; .\:: .-:-~·-p~~~~- -~~~~~~ _ --~~- : ~~~~~ _ --~-~: ~~~~~- ._89~~1?.~~~-~7 ._1';~ ·. P9.~~ ~ , ·>_'·< ·>.>-·· ;· . ..,- . _.; · '; 

- . . - :, . ~ ·: ; : . \ - . . :·' ,· -.. ·- . . . .. . : . : ·. ' \ 

. . . . . , . : ~9 . o)>t'-1n .piµ-~ . ~~1. ~~ ._wet_ (1-;u. -~· . ~ .. «. ~o. , · · · · · . : .. 
'lo •• : • • .. • • •. • • • •• - •• • • - • • •, •••• : • • ~ • • • • • • • • • • • 

. . · . 
. . : : 
. :~ ~ .. . ' . 

··. ·,·, 

.... : ;: ~:-·: :--=:::~.,E!r. r~~~g 15 --~~e~ • . tJi•. ~'-~~~. sQil11i.~on ·~ tU~. 
• 't, \ : 

\ 

... ·_.·~~ed and ~lowed to -Ol:J&tall1ze. There was obtained 58 .g. 

,_ -; ·-o~ ~11 ~~- ·Evapo;i-at.1oz;i pt ~e JDOther .11qu~r .~o SQ _ml •. 
·-... : •, ·. \.. .. . _. ·.:. ·-: .·. 'I.,.... ··.. . . · .. ·. : ·. ' .. ·. 

•, ..... . .. .. 
"\ 

.. 
. •, . 

....... - .. --.. r---~- _ ... , .... :-. .;, .. •::,,.O, ..... ,,, •• ~.··---·-.....,... ..................... ~- ~: ... .................. .. 



~ 

~ 

~ 
,J 

,::·:>.~,.-;:·~:::;::::·r:.~;~-·-~S:::~~~--:~:~~\~~:~·~~,:~~~~-:~~:~~~:~~2-~:-::f:·-~~~-=i~~f-·:~~-::::o/t7-:~:;~;'.~r~)\.·:.~;·:·'.;\=::-:-;_/,r;·:: 
_;.:·-_ _. <:_,:~_,_.\ '-.:.\'.-· .. :r~~ -~ -tht .aQlVt111t. -~~- .1il.le. :aeco~. -.t.b•~ ,·1$.~~ .-gave ,, .. -::,/:_·=. \.'_=,.::-._:·.\.\ 
\._:-/ ,~· i:i :\-':·/···:x;:·=·>_:·:.-: :·:·, · ··.::. \.\ ·.\ 1-:·;:,: -'-- ·-:>-.. :::.--.:-:-.:~._:., .:---.-:: ·.:.:·->;-":.->;\\\;,~ .. \~S! (\\) .. '.-\;\\/ t<:....=·\).' .:\('.: ::_:.;,:.'.·· ~ / 
· .. : '-- .·: ·:···,:,.·,residue ot -6 g. of -~• -G-11 •. , · ·= .= \ ·. · - •• \. ·.: ,_.., :··':: · .. ,_. .. , •. •.- .. _.. ·· •. •.: .. : ,., • •. , , -. ; : -:: • · 

'/ -:_'.:, '.· .:_ ~--::/-;·,:<. :·:· .. : :.=,:·.\ ;.; \fi {\ ·:: : ;-.: ·: : <· ,' _;_ . ;_:; ·:.: :, ... ; · .-·; '." \ :; :.. ·:- ;_ ··.-.-:·:: ;_ :·. :_ ··-) .. < \:·-::-::-: ;"<\:<·> .. ::: ·., ·. ·: · .-. \\\. \:·· ·>-::\ //:.-·.:··. 
.. : • .. _"·.:. ;·: .... ·,.' ~--- .= !., r ::. ,,·, ·: .- .• , .-total nelcl. o.t ~· ,0"'!11 was. 6.3' ,g •. or -~~: ............. : . ··. ·-.: \ .; ... 

.. '•, 
' .. :· ~ ·. 

·. ··. .. \ 

5 .. ----: . .. -u_aw--:--:-,:;-.:=-, ': => ', ·.· ,_. ·: · <::~,:·.~', 
' ....... . 

·.< ;-\::<-:·):\_\_.-\-::·r~-'-'· ~nA. ,': .. :.:·:-·:·\·_:: _::·.·< :.: \?~•~._- :\/:?3:•-5~., ::!':/~6.l~ . .--~.:\/:,:-\~~C~, .·.-. :~'. . :_ :~- :\:._. \ 
-... ··._: _.·.-., .:· _·-.·.·; ·.~~t,~.:.<!~~~-:~~,u ,. _:. \ ·J.~~6~. :.-.:- -~·-t9.~-~~-.:=':.-·.:~~~-~<:·:··:·.- .. <.:J.~Q% ... ,· .. · ·_:-.__ . ::,=_ ·.\ . 

.·~.': '.S:/</i::,~f ;1:i, ' ·}~(: (<:::\ :; ·_.\ ~o~. ! · •iS~r ~-:\}~3

7
?~

0
··: ·· .. .. : :'.'._'.i//l~~-~% ... :_··_·/ :j·_<'.\ \ i::_:: \·:·'.;/}_ 

'; :, . · . .-; .·,l. :_:. ·.:·~~( - .middi ) . ·. :. ·.· :5,, ~~1"?-. ·:,: ,:;4?~~--:-,:·J .. • .. ~ :_:-;' .: ... ~-,~' ·.-.. : ·· .. .- ;_':, ·.: '·. ; : : 
/ :.·:\:-:.:-~-}-\.(/\t: :· ·-~~-~J.\'. '· .,:_..: \·(} .. : ':\_/\_(<i:<:. ; _.:(:·/.:';_-.·-,.-·<,;\ >_/:)/:::.'-;·:>\, :·><-:-//>'· ·.-.... -~--.-':\\ . .<:.<:\\·'.:_/;_ /·.,'. 
. ,_ .. _ .... , .... S~'1th at~e._ , ....... · .... , .. 34,.~ .... _. .$1..0-. . : ._3~ •. oj .. ·; ... ;6..1,$ ... ,. .. . . . .. . . . . 

.. .-.-.-<--.:;_.· .. ·_:·: _ _.·.-.:.:.saat end \._=".,_·\.·>-.. :-.:·:: ·: 9 6i .. ,:.;2~ 0 i ---:·::20 ~ -_.,·.:.;··,_:io ~ ... ·.:-..·.\ ;.:-:'_·._.:. __ ;_ 
:~-. :· ... :; ... '. ·; ~ ~ .. = ···,.···t:.~ .-... __ i;. .\::· ". ·1 :, • ..... :,·:~. !•, .. '. \ ... , ... .-"~~'.•·::.· \ •.:.~-- :·,··.":.·~·--·: · ..... ~ .• ' .:·'·: :\:·. ·.:: ··.::, 
\:·-.. <·:·:, '. :\ :.:: :.- " · .... · · .'·\ .. \·:·LI. tL. : :_:_:.60•. Ill _z_.;:, .. ---_, . ·.·.;--:~-ii. Atit .. :: :.: .. ···. · , .. : . .- :_ , · · .. \ ;, \ ·., ., a.~,~,~-~~,~~,~ · .. _·· · · .. ·, M-lf:•1 r . .. , , : .... -.~1,!, . .- . :.::.3+.·~~, 0

'- .- ·, :· ·, :ct-.•~/'!- .. : ·-- ··... > .. · ·. ' ... 
:·-~·:,··._:·,:_··:·:=.:-:·-:/" ···:·· '.-_·.:-·;-;·~ 6. r!JI/ .. · ... :.-._.: .. ~- __ ::_-.:···.,;;; _\:.;···- .. <······"' __ ::.'-... -' .. "._:,_·;:.: ·:' 
- · ...... , _. .... ._ ·. Repre~ontative. · . .- . · .. : :S •;;11" .. · , .. SB.•11'1" ·. •.: a2 • .7}D : ·.- ·., • ... ,7.y, ... •., ·, . .. , 

:.· •. \/:i:\'.J;;;~~:;;{ ::.: .. ·;·: :,', iti(';: ·. '. i- ···/·)}(/)'.:}.\\/'.::,({:/::t:-'.;: /,;···\\:,;i: :, ' 
:, . \. :r_· :: \.:, ;·_ .:-: ;:-. ;>'-,!i:._::_ \/ :: : i~~ ... ~q+i~. -~~~-~~~ ;~~~], -J~~~~ .. ~9~~-,-~~~---P.~~. --~~~ • . 

, ,:~: .. ';_·./·:._··.;-:-'.~~-.e~~~-~i.~~t~ ot. ~e. :~ot~ ~~~t.J~1\-~~i ,~~i~,l;>~e--~~ ... -.. ,\' ,, _:; 

. : .. '. :: : . 

' ,. \ . : : •, : . ' . ' '. . . . . ' . . . ~ . . . , . ' ... : .. ' . '·. .. : ·. : . . . . . . •. ' . . . . . . . .. ; . . ' ' . 

=. ··< ... :->_:· .. ·:_·} j;~e .. -~~4~t ~, ... ~~1'1~µlt .. ~~o~~-~, ~~- ::~~- ~-~~~~~~i'-~:t.7, ~f'. tb.e ,. : .-.;' .. ·:. ·. 

·>:\\ ·.·_:\~i1 ~d _m,i~~e ~q~t~~~~'- ~~-~,.~~, ,· ·o,~~e~~~1re·. e~~~~~ ·_ · .. _ .... ~ .. -._'= i 
'·~ ·: ': -: :, --~· .. ,.. '··:· ·,, ·.:. ' · ..... •. '. . . ...... , \.. . \ .. : :--.-·;_ -~·- -~: .'- ::· ... ~, / :,_' \-- ·>\' \. ·~ .... ~ •, \: ·.: :. > '.' ..... ,' '\ .' :· 

• .. :_i-. .· •• ot 10.000 lbs. or •~e 11 reasonable • .- :·: __ : :·.-·: _ _.._., _ _.:_:· ·._. :. '. ::_::: ;_· :·· · ·. , , · . .:: 
. ··,_\_/:.-./: : .. \/·.-:_ .. ,. __ ::/ :::,_::··. ::: {i'\ ·. :<: __ ·'.· .: : : __ ·: .:'-.\ ·: _:~- --:::·;'<·(:-:' .:>:.·:·_·: /-:~·-::-._>_ .. /\\ / ---<: :- •,:. -::· ·.· :_ '. · .. ·.· \. · ... 

·, ·. · ... 

·. ·: :: Dr. G. o. Kitchens, 
··DelaW&mla, ». J., 

'. . .lugl,1$t_ 2.7, 19.$1 • .. . . . '. . . . •. - ... 

~-·.· ... ·. . 
. ' ··. 

·, ·, 

· ... 

. ______ ,..,,..., ______ ,.,.,.. _~,,,.-.-.=..·.··"ti:, .. ~~-.,..,. . ........ , ... ~,, .•.. -. •• ~ .. ---



.. 

_., 

-·· 

1 .- -

..... 
LUFTPOST 

OELAMEROK GMBH & CO. KG . INGELBEIM GERMANY 
AFFILIATE OF OELA GMBH. INGELH;BIM AND E. MERCK, DARMSTADT GERMANY 

r 

L. 

Messrs. 
Givaudan Corporation 
Att. Mr. Broderick 
100 Oelawanna Avenue 

Clifton, New Jersey 07014 
USA 

2,4,5-Trichlorophenol 

Dear Sirs, 

7 

.J 

.. on ,· .. 1~$ 
f V" '-, 
./ -

mc/no/rbz 

8II07 ?npllaelm (Oel'lll&q) 
T JDpllulim771 Vorwah108188 

Tete .. bplba!m. 
Tolaz' •HB~Inplhllb:Q 
tertr..PJl!ll.AMBJWB: 

OolUlld Hbaddl DoDDOr 
B:&mlnlZ1t 1 Nr.1/071188 
D8\l!lldwBu.kAG.. Mains Nr.187820 

12 -May 1978 

Aft~r receipt of your telex request we airmailed to you our 
certificate of analysis for your order No •.. R 19011 and 
R 19131. 

Today we are sending the o~iginal certificates. Please note 
that we indicated on this copies the drum numbers for each 
batch. 

If there are further questions, please contact us. 

Yours faithfully, 

CELAMERCK GmbH & Co. KG 
ppa. i.v. 
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CELAMEROK GmbH & Co, KG 
D-6507 tngelheim am Rhein 

Untersuchungsattest No: 
CertWoate of Analpis 

Substanz: 2, 4, 5-Trichlorphenol CM•Becbnung: 08448 
Prodl!Ot: 

Charge: 
Batdu 

Kunde: 
aa.tomar: 

Analyse: 
AuJ1Uo&ID&ta1 

78145/5 
78145/6 
78145/7 

Givaudan Corporation 
100 Delawanna Avenue 
Clifton N.J. 07014 
USA .. 

OM•lll.YOIC11 I 

MenR"e: 
Quamtf:,: 

1793;,- kg . 

Auftragsnummer (Kunde): 
Ozder No. {Owstomer): · R 19131 

.... 

78145/5 78145/6 78145/7 
~ppearance: 
Absorbance (430 nm): 
2,4,5-~riohlorophenol assay (GC): · 

2,4/2,5-Dichlorophenol: 
2,3,6-Trichlorop~enol: 
Dichloromethoxyphenol: 
TODD 

Beurteilung: 
Approval: 

Dieses Produld entspricht den .Allforderungen 
~ product corresponds with the requirements 

. grey, :fused mass 
o, 1 o, 1 

99,4 % 99,5 % 
o, 1 % o, 1 " 0,2 % o, 1 " o, 1 % 0,1 " less than 1 ppb 

Bemerkung: 
BemNbl Batch No. 78 .1.45/5 consists of drum No. 1 - 11 

Batch No. 78.145/6 consists of drum No. 12 - 56 
Batch No. 78.145/7 consists of drum No: 57 - 79 

.... 

·May 10, 1978 

o, 1 

99,3 % 
0,1 % 
o, 1 % 
0,3 % 

.. -
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CELAMEBOK GmbH & Oo. KC 
D-6507 Ingelheim &m Rhein 

Untersuchungsattest No: 
Certificate of Analysis 

Substanz: 2 ,4, 5-Trichlorphenol 
PMdDCll 

Cha.rge: 
Datdu 

Kunde: 
Cuatamu: 

Analyse: 
..baJ1Uoal DatA: 

78145/4 
78145/5 

G~vaudan Oorporatio~ 
100 Delawanna Avenue 
Clift0n N.J. 07014 
USA 

Appearance: 
Absorbance (430 l'llll): 
2,4,5-Trichl.orophenol.assay (GO): 
2,4/2,5-Dichlorophenol: 
2,3,6-Trichlorophenol: 
Dichloromethoxyphenol: 
TODD: 

Beurteilung: 
App~vat: 

Dieses Produkt entspµcb.t den Anforderungen 
~ product corresponds with the requirements 

OM·Reabnu.ng: 08378 
OM•J:a.votco: 

Menge: 
Qum:1iy: 

1793;.- kg 

Auftragsnummer (Kunde): 
Older No. '"(CWltOmel'): R 19011 

78145/4 78145/5 

. grey, fused mass 
o, 1 o, 1 

99,2 % 99,4 " o, 1 % o, 1 % 
0,3 % 0,2 % 
0,2 % o, 1 % 
less than 1 ppb 

· Bemerkung: Batch No. 78145/4 consists of drum No. 1 ~ 45 
Batch No. 78145/5 consists of· drum No. 46 - 79 Romarks: 

~- D&WlXl: lfa.v 10, 19'18 ~ Date: ti 

.. 

An~ches Lnb tori.um.: 
AD~oat laboratoq 

. .I" • . r= 
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,;. F. Talarico 
Clifton, N. J. 
~ecember 30, 1981 

PLANT STORM WATER 

The average yearly rainfall in this geographical location 

is 41.45 inches which results in 35 million gallons of water fall

ing on our plant (31.43 acres) per year. The bulk of this runs off· 

our property in one of the following ways: ·, 

1) Run off £rem a large part of the plant goes into the pond (about 

250,000 gallons capacity) outside of Building 50. This in- · 

eludes water from the surface as well as that which is piped, 

it then evaporates or seeps into the ground. 

2) During a rain storm, water from the land surrounding Building 

93 runs over the drum farm area onto River Road. The earthen 

wall retains some of the rune£~ forming a good ·sized pond which 
. . 

gradually drains into the street forming ice in the winter and 
• 

is the cause of many .. neighborhood complaints. 

3) Wate~ from the area along the railroad tracks, Buildings 79, 

93, 95, drains onto t-he railroad property (some is actually 

piped from Givaudan property). 

4) In those areas which are not covered by macadam, the water 

either goes into one of the above areas or percolates into the 

.. 
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The following discussions may be helpful in determining 

ways to dispose of the storm water in a safe, efficient, legal 

manner. 

l) In the first place, it is prohibited to discharge u~contaminat

ed storm water into the P.v.s·.c. treatment works which would 

increase the hydraulic load during a rain storm. In other 

words, we cannot simply tie storm water runoff into chemical 

or sanitary lines without first consulting the P.V.S.C. 

2) Since the pres~nt p~nd is in one of the lower parts of the 
s 

plant,. it may be to our advantage to investigate its use as 

both a collection system for rain water runoff as well as 

part of the spill prevention plan. It appears that by grading 

certain sections of the plant, macadamizing other parts and 

putting in manholes in stra·~egic · places practically all of the 

water would drain.into .. the-pond .. - It could then be·treated, if 

necessary, and run into the Clifton storm sewer system. 
. . 

In conclusion, it is felt that we should hire the talents 

of an outside concern to help us decide what course to follow.· 

K. Aspinwall and I talked to C.F.M., our consultants on sewer 

problems, about this and feel they are well qualified to undertake 

this assignment. 

rd 
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L.GIVAUDAN&CIE ··l & r,· .,~-..-
\

;. ~· \ v . 

1214 Vl!:RNlliR·Gl!NEVE. SUISSE 

:raLtPHONE: 022. <412~ 00 

T¢LEX: GENtVli 23.264 

Tl!:LEGR.: GIVAUQANCO•GENE VE 

V, REl'l!Rl!.NCe: 

Ni REF'l1RENCE .LA/ ab 

SOCIETE. ANONYME . :~,. ... ~······~· ,, 

RECE 
JUN 5 1967 

Mr. s'alvador~¥'t_A \A./Al\.l._JA 
GIVAUDAN COR'lftlLJ9tlVV l~~ 
New York 

Ve:RNll!:A•GE:NEVE 

·may 30 ;-1967 

Subject: Trichlorphenol - Hooker 
I 

Dear Salvador, 

• As you have seen from the minutes of our l•ast 
Technical Committee Meeting '(No.36 of May 24), Basle is favorable 
to.construction of a Trichlorphenol plant for Europi only. The 
justification is based on· supply guarantee and an under 3 year 
investment payout. · 

. Dr. Schett suggests that we contact Hooker-in 

\ 

order to obtai·n process know-how and _possible patent licences, 
particularly cancerning tatrachlorbe~zene production. Some payment 
would be considered. \ · · 

They should be willing because: 

1. They have had only.small European sales for Trichlorphenol. 
# • 

12. We ga~e t~em our know-how and licenced our p~tent for Trichlorphenol. 

3 •. We have been a faithful customer and will continue to be so in 
the U.S. 

4. They are letting us ~own on the Trichlorphenol supply although 
we recognize that it is not really their fault. 

I talked to Paul Adams about this last week ·and .he 
thou;ht the idea was reasonable and that Hooker would coop~rate. 

Dr. Schatt suggested that I and.mr. Hudson (factory 
manager of HLR plant in Dalry, Scotland') visit Hooke'r as soon as 
practical to'make the necessary study. fflr.· H~dson should go because 
he is a very capable Chemical Engineer and there is a strong possibi
lity that the eventual plant would be located in Oalry • 

. / .. 



2015 Givaudan Containment Cell Investigation 

EPA Sample ID 2,3,7,8-TCDD (pg/g) 

222-0026 2,780 

222-0027 475 

222-0023 1,860 

222-0024 4 ,580 

222-0025 9,230 
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Timeline of Relevant Sewer Construction/Development in the Area of the Former 
Givaudan Facility in Clifton, New Jersey 

• June 1921: Clifton receives proposal to design complete sanitary sewer system for the 
City of Clifton. (See Exhibit A) 

• June 1921: Resolution by the majority of the Sewer and Engineering Bureau Committee 
to adopt the proposal for sewer system design. (See Exhibit B) 

• December 1921: PVSC installation of trunk sewer has already been completed (see 
December 6, 1921 document indicating that the "sewer has been practically completed 
from Paterson to Newark Bay and has been in this condition for some time."). (See 
Exhibit C) 

• June 1926: Resolution to approve the construction of sanitary sewers in Delawanna 
section of Clifton. (See Exhibit D) 

• November 1926: Report references increased maintenance cost of trunk sewer "partly 
due to the connection of the 24-inch Yantacaw Trunk in the Delawanna Section." (See 

Exhibit E) 

• 1927: Givaudan appears to be already connected to sewer on Delawanna Avenue. (See 
"Record Drawings of Sanitary Sewer System", No. E-13-16, dated June 30, 1927, 
showing existence of sewer and connection on Dela wanna Ave. to the north of the former 
Givaudan facility). (See Exhibit F) 

• 1927: Sewer connections have been installed on River Road to the south of the former 
Givaudan facility. (See "Sanitary Sewer Record Drawings", No. E-13-28, dated August 

16, 1927, showing existence of sewer on River Road between Oak Street and Penn 
Street). (See Exhibit G) 

• 1930: Clifton Ordinance #989 prohibits discharges to the Passaic River or any of its 
tributaries. (See Exhibit H) 

• November 1938: Clifton Ordinance #2129 requires connection to sanitary sewer system 

for all buildings located upon a street in which a sanitary sewer is constructed. (See 
Exhibit I) 
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• July 1939: Ordinance No. 2138 fixes the rates to be charged by the City of Clifton for 
sewer usage. The ordinance further states that the system is meant to provide a means of 

"collecting and conveying all domestic sewage, commercial and industrial waste." (See 
Exhibit J) 

• 1949: Oblique aerial clearly shows three surface water impoundments containing 
water/liquid. (See Exhibit K) 

• May 1951: Ordinance No. 2631 references a project to enlarge and extend the sanitary 
sewer system already in place in the City of Clifton. (See Exhibit L) 

• November 1951: Ordinance No. 2671 authorizes the construction of sanitary sewers in 
River Road, to be connected with the trunk sewer maintained and operated by the PVSC. 
(See Exhibit M) 

• 1951: Aerial shows that one of the three surface water impoundments is no longer 
present. (See Exhibit N) 

• May 1952: See "Plan and Profile: Sanitary Sewer-Boll St.", No. E-13-442F, dated May 

9, 1952, noting that residential property to the east of the former Givaudan facility is 
"sewered thru Givaudan Corp." (See Exhibit 0) 

• May 1952: See "Plan and Profile: Sanitary Sewer- Delawanna Ave.", No. E-13-4421, 
dated May 11, 1952, showing existence of sewer on Delawanna Ave. to the north of the 
former Givaudan facility and noting that "Givaudan Corp. has san. sewer." (See Exhibit 
P) 

• July 1952: Ordinance No. 2716 authorizes the construction of sanitary sewers in 
residential neighborhood to the east of the former Clifton facility, to be connected with 
the existing sanitary sewer system. (See Exhibit Q) 

• 1953: Aerial shows infilling of linear surface water impoundment. (See Exhibit R) 

• 1954: Aerial shows continued infilling ofremaining surface water impoundments. (See 
Exhibit S) 

• 1955: See "General Property Parcel Map", No. 27/40, dated December 1955, showing 
existence of sewer on River Road to the south of the former Givaudan facility. (See 
Exhibit T) 
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/' The monthly ro-oort of the City TrcaSU1·er foi• the month 
, (llalo.nce lf.'1.Y 1,1921', ;i2i9,07S.04 ; 3alance Jtme 1, 1921 - ~46 ~ 

·" received and referred to the Finance Connnittee. :,,.1&•· ,wf': . 

../ A Communication from George L. ';/atson, Con~u1ting .Engineer, datf"Jif 
-16 East 41st st,, ?!. Y. City, June 7th,, 1921; o.nd report of the Sewe~Jt,; 
-and Engineering :anreau Committee ,attached: and a resolution by the DtfiOi; 
i ty of the Sower and l>'ngineering Bureau Connni ttee was read as follows;;':J• 

GEORGE L. \'ul.TSOII .+f(! 
COllSULTING ENGilraR ·1.1,e 

1e-.East Forty-First 1,treet ·-t&} 
ltav, York - · , · /~~'\; 

· June 7 1921, -·~•r,1 • l'!,~r4 
~ewer & Engineering :Bureau Comrai ttee, " iW,' 
Common Council, Ci t;y of 1Cliftontll• J. ~~;(~f.( 

r -·~:.f.-/ 
•:it .. ~ ' 

lemen:- -~if= 
. '. 

After considerable consultation and i very ext~nsive ~~1~~~~ 
tion of the City, I present herewith the following proposition. }ijlij 
1. I agree to make all sui•veys and mo.pa and ·to furnish all pi,iu, 
preliminary estimates and report, working drav1ings, specifications an~<;. 
form of contract to furnish a detailed set of standa1·ds covering the 'vai\'. 
ious det:,.ils of a complete so.nitary sewer sistem for the City of Clifton} 
The above to cover the cnti,:,e city 'with the .exo<!;?tion of -t:he Riohfieiii.,:oi,. 
farming section which will only be gi von suc"h treo.tment as will incltl~~~ 
it in the eeneral plan but not to the extent of 'immedio.to constructio1h,:, 
Tho extend of the Richfield tari·itoary to be determined more accuratelJ,Wi 
by the City 0.11d myself before tile ex.ecut:ron of a formal contract. ·J~:Y; 
2. I e.gree t!w.t tr!e above work shall be concluded within five ~il!· 
months from the date of beginning tlte work v1hioh shall not be' la1/er t'.liiin, 
ten da.,s aftei" sig11ing o. :form~l contru.ct; and furthermore g,farantee ~Jit1' 
the total oost ·;rill. not ezceed the folrowing: ; .... ,~ 
3. I will appoint such of rn;; !l.!3Bistants as I may con'sider rieP!!!f• 
o.ry f1·om time to tima, the City to pay s1.1id assistants on a monthl;v .b~~fi. 
tis i.n :..:.ccorc1c.nce. ·,:,ith the certifioa.te to be rendered b~ me. I gua.ran~~~~
the ·total payroll for this item :fo1· a period of five r:ionths v1ill not ex~-. 
ceed the sum of ~18 ,500.00 and any "-dii!itional cost bo;y'ond tllis sum ttl}J~ 
defrayed by me. "!(,'/, 
4. ,- I ai:,Tce to ftlrnish all instruments ar.d neceeao.ry, eupplies,_i.::'!,';i: 
quired fvr the work as O\ttlinec'. in varagraph one, the above for my ue~-i~; 
exclusively duriDG tr..is J,)eriod. On the colnplotion of the uoi·k outlined;,;· 
puragro.ph one I \"li1J. ~~ ve no :ft.tr1/he:r1 use for these instruments antl aupJ:i;; 

- lies una. if the ci tY' ind.ic:ites a deuiro for these I will be glad to tu~ 
o,er to them for its \lse so.oh as I huye :,mrohasec. 0.S ·above, ·:i1,r'. 
5. I will ft1.rnish for the use of tho parties or the employee~~~)! 
gll.'ged by me' uutomobiles of sto.na.urd make not to exceed throe in numbetr 
On the comJ.)letion o:f the wo1·1< ,,nd in tho e,cnt t!"!a.t tho City should ini:f 
dicate a a.esire to secure one o:f these ma.chines, I 11ill ttirn it over.~p~ 
them for the u~o of the E"agincering Bureau 1/ithout comuensation. .'f..,· 
6. Tho cit:,, to pay me a fixed fee of ~28,676.00. This fee to;;l /.' 
divia.ed in fi,e equ1.1l .Pai,11:icnts to be paid. at the expiration of eaoh nio~ 
l;y period !from tM beginnin;; of the 'I/Ork. Ten per cent of each monthly··.• 
sum to be retained until the oomplej;ion. o:!: the work w.d the acceptanpe~ 
the city· o:f the plOl'ls, :-eport, and. specifications. Tl:.is :fee. covers th~;ir 
fessions.l services of myself, cost of instruments, automobiles overhead,[ 
e:,,:pcnse etc. dead time of my employees, the mounting and binding of tlie_:,>; 
1·eport and· 1'ecommended plan o.nd se1•ies of standards, the guarantee blr.tm 
that the total :;;,ayrolls una.er :,;,a1'1l:;1•aph 3 will not exceed the stated,_,f~ 
ed- • ~ 
7. The•City .to ftlrnish me, in tho event that it'so a.esires; t~;r 
services of the field party of tlieir Engineering Bui•eau vihich shall be;;.: 
composed of the follo,1ing men; Chief of Party, Transitma.n, Rodman, Oh\l .. ' 
man. TJ.,ie :garty to riork m1der my sole direction di,ri!Je this period.. !l!li'.~l} 
wnoui1t of salary paid these me11 b;;• the City shall be included in the root 
payroll of my assistants provided :for in paragraph 3 and so that such7a· 
o.ries together with the compensation of my assistants shall not exoeedj<tli 
SU!ll Of $18,500,00 • J·. 
B. The City will furnish suitable apace heated 'l!ld lighted "fort 
office force employed bl' me in Clifton and in addition such neceesar1? 
nitu1•e as may be availo.ble to augment that v/hioh will be furnished be 'ii/" 

'Thanking you for ;vour consideration, .I a.in, ~~· 
Respectfully• . }~v. 

{ Si6ue a:) Geo. L. o1atson\ 
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(Rer,o:rt o:f Se\1e1• and Encinecr.ing Bur_. Connn.) 

1the Cor.m1on Council, 
'ty of Clifton,!!. J. , 

. After considerable intensive st'Udy of the sewer prob-
in tho Cit-s of. Clifton, im.d v1ith the desire in ll).ind to get the design 

·'construction of the se,1ers' undel' WIJ.Y a~· soon ae r,ocsl,ble, <md at the 
i, time in Wh.lJ.t we believe to be the most economical manner, '7G· recom-
. the following j_n:•o::_Josal 'by Colonel Geo. L. ,7atfdon, for the o.dol)tion 
~he ·City. 

und'BnSineering Bureau Committee. 
Siebe ?.oosma 
Jomes W. Tu:ylor 
:1. v. .Negus, Jr. 

•. RESOLU!UO!I by the mo.j ori ty o:f the Sevier end :::Jn6ineerinB Bur~a;' Com
tee :-
J 11RE::orrr..sn, T:1a.t the proposal o:: Colonel Geo:rge L. ·.:o.t&on to the Sewer / 
'. Engincerillg Bureuu Committee whioh haH jttst bee11 J:>ead., to m3.ke all 
·,e'YS a.nd mu]e, to furnieh u.11 pluns l)l"elirnil1!lries, cstim:i.tes end report, i)dng drawings, s:goci:f'ics:tio::1s I to furnish a detailed sot o:C' sto.ndards 
)ring the vct.rious det~ils of a co:-iplete r;:~ni t<~J:'~i ti ewer l:l;?stom fo1· tl" .. is 
y, be and the game is hereb,• accepted 011 be;h.elf of the City of Clifton; 
't he i~ hereby engai,ed to coniplote S&.ici ;10rk fbl' the conrgenso.tior, in 
prO-i)OZill set forth; that c. fo:rmc.1,l cont:..~~.10t emboaying tho s:.i.ia. te:i·ms be 

Pared b;:~ the Ci t;v OoU.11sel ar~d that the ~an1e be e:.::ocuted by his Eonor 
t]Mayo1• on behalf of the City of Clifton, und that the se,11 o:C the City 
,,hereto. affixed anci the sumo o.tteuted b:/ the Cit:,· Clerk., 
·; • f !,':'fuGS ;I• :ruylor 

Dy ~ rau.jority o:f the 3owcr Committee --- {uiGbe . ..toosmu. 
(\/. Vr l:ee;us, Jr. 

It was regu.10.1"l;r,1 mov-aa ai:d :::t:oor:d.ed that the relloi·t o:f tho Committee. 
\l'OCei vod and the resolutio,1 o.o.oJ.)ted. 
, Motion was u.mended to re:,d that tl:e resolution be laid over until the 

... regular meeting Di the Cit~ Council. Vote on the ar.aenclrnent b:V roll 
1,, Cou;icilmo11 Roes, .b.lbreaht und Fe:nner voted 11ye~"> Cotmcilmen La.Ru.e, 
~, Teylo2•, Risden, Varotoni, .a.oosmo. and .l'le~s voted "no. 11 bmendment 
.!., 
, Vote ur,on the Origin<il motion by roll call, 

~
1or, Risden> Vo.retoni, Roosma. and lleous vot.ed 
iecht and Fenn or voted nno." llotion carried. 
! 

Councilmen La Rue, '.)ood, 
0 yes" > Councilmen Ross t : ;..;•' ·r~.!t r·.1. 

,C 

I. i J The Police & FiTe Oommittee re;,,orted e.1,yroval of the follov,ing app
l'F. ations for sas te.1!lkpermits a.r,d recommended that ~ermits be issued: 
"ii·.' Florindo Zuliru1i - - - - - - - - - - 54 La.lee ;.venue 

~ 1, ' Gottlieb Becker- - - - - - - - - - - - - 2;;9-251 Pu1·lcer .b.venue · .. t Meyer Greenberg- - - - - - - - - - - - - 571 Van Houten .b.v~nue 
:-.f Libe:cty Ga:ca::;e {by ,1. Zilibling)- - - - - 241 ~llird Street 

to,. , It was resnlarly moved and seconded the r~port o:f tlie Committee be 
ourred in and permits issued. Vote by roll cull, "11 councilmen enswer
~'.in the o.f:!:'irmative. Yotion carried. 

·. !Che following irpproved claims were 
Clifton Press Inc. - - - -

11 

11 

11 

II 

II 

II 

n 
. " 

II 

ordered pll1d:-
il9.76k_ 

a.50 !"-
15.50 l\ 
9,25~ 1, " ,. _ _ _ _ s.oo~ 

11 U II - ~ - - - - - - _2~-~o.A_\_ - $80 0 00' 
Passaic Batter,! Station- - - - ~ \. 1. 50 I,. 
Albreu B, Tawen - - - - 58.50~\'\ 

· Guardian l?2·inting & Publishing Co. - - - - ..o.oa ~ 
Camr,bell & Rutka, Inc- - - - - - - - - - 37.50 '. 
R. tr. !:!ills & oo.- - - - - - - 5.51~ 

"Inglis Stationery Co.- - - - - - - - ~-. 26,80\..' 
· !i!exe.s Company- - - - - - - 49 .oo \\ 
'Passaic Daily liev1s - - - - - - 146, 64 ~ 
!l, Y, Telephone Co.- - - - - - 31,90~ 
s. F. l!ayviard & co.- - - 3.14, · 
l'ublic Service Electric Co.- - - - - - - - 34,l:Cl\:-
.Public Service Gas CO. - - - - - - 14.14)( 
·Decker-Kievit Co.- - - - - - ill,76~ 
Clifton Commil..'1i ty Gura.,e - - - - 49. 70 ~ 
Anna FlamelinB- - - - - 53. l'I~ 
Orrie lieyer- _ _ - - - - Ea. 90~ 
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-!!!he foll.owing apprbved claims,were ordered p-/4:
Deceker •Kievit Oo.- - - • - ~ - - $ ll.03:,,-'J'~" • n n n . t . 
- • , • • - '!" - ~ - • • • • 23.93 • - -
F1llli:J.e's Express•• - - T --~ ,55...-

1' It .. - - - -,- ""'! -,- 10~00/_ ...... - ... 
C, Jl:, Que.ill.and - - - • • - - ~ • T • J.0 35 _, 
" n 11 

... - ~ .,. - .. - - - -. ss.sa/. - - - -
Clifton !I!ire Elcohange- - - - T - . ,. 5• 60 / 

1I > ,, 1I • ;.. • - - r • - ' t e.oo~ 
r! · ~ U ~ ! • • - '!" • - • 42.90 - ~ • 

Drake Buainess'{lollege • Inc,T - - - - -:- ~ ~ -- • ~ 
!!!he Texas Company - - - -.- • - - _ ~. 
Jno,;._schieiah, Jr.- - - - ... T ... "' - ... - -~- - - - - -Fred ~e BelJ.o --- - - -,- _ - _ - + _____ ~ 
La SaJ.J.e.J.!:!g. co. - - • - - - -,- -- -,- - - ~.-. 

•·Anna T,•:I:eonard·- - - - - - - - - - - - -
A. c •. Hazei1- - - - - - - - - - - - ... - - - - -
Manhattan Rubber Mfg. Co •• - ,- - .,. • - - - - • 
N. Y. ·~eleph~ne co. - - - - - - - - - - - -.- -
American Gl!_s Aocumu.lator co.- - •. - - - - - -
Bera.au Fu:t>niture co.- - - - - - - - - -
GeneraJ.·Chemical co.- - - - -,- - - - - ~- -
N, J, State Board of Childrens' Gllsrdians - ·- - - .-. - .. 
Union Building an!'Construation Co. - - - - - - - - ~ 
!I!lie B~rrett Gqmpany - - - - -,- - .,. - __ ~ 
Ingi1e·stat1onery Co,~ - - -,~ - -,-.- - ~ - ~ 

'Passaic ~ail~ Herald- - - - - • - - - - -.- • 
l'e.sse.io Daily News, Inc.- - - - -

.f '~, 
$ .3(,J4 

) , .. 
J;Q·~ 

dl',lr ,,67, . 
~·tH 
:!ir-' 'I.I, 

.a..: . 
,J.~tQ 
;t!i1,,QQ 
·BQJ~ ;§.4,,oo 
!:1~i 
·,u~l I 
·e!);~ 
·81:'"· 
~stt 
Jai;. ,, ;§i 
o'tl6~ J(i;Ji . 
,,~\! . 

·,ijmH?, 
~.t~fi;,t 

',;!l2Qtf 
,ll, 

- - - - .,,311· iooi. 
. ~i-'.(f" l' 

A n,;,.be; of new claims were received and refer;ed to tlie;·- "' 

Clifton l'resa, Ino •• - - - - - - .- • - .-
J, J, G'Ueill. -.- -.- - - - - - - - - - - -

Committee. . ·:c~tiii.ii 

z. 4~· 
./ ' Report of. the SpeeiaJ. Committee on the l'aasaic Valle;? T" ·',•i.' 

was read as foll.owe:- . · · • 1 • ·· ." Lifbl 
"!!!he Special. (fommittee appointed to j;ake up the matter. o:l!i,jj 

Supplemental Contract for the- l'aaaaic' ValJ.e;v Trunk Sewer rep.o~l 
the;v .. do not believe it to be to the advantage of the Oit;v of Ol~ · 
.to agree to. an.;v ohan.ge in' the original oontract at the preaQ~!1t 
.;for the f.olJ.oWing reasons. · · • · '\'.tit 

"To date , the total cost of the trunk iiewe:t- has amounted~~,. 
$1? ,.000,000. , of which Clifton has been• ass.eased $2l6,5C:O,ll4j~ 
. "The sewer has been praotical.l;v oonipleted from.l'ateraon cti!i;i,f 

Ba;v and haa been in this condition for some time. .i:,t;,~-. 
. "We feel t)lat before e:a:9 further changes be agreed to, 11'.1>~1' 
tract• it is advisable to insist that the Trunk Sewer. be pu.t :~K' 
ation at least for ,the 01 ties of l'ateraon,. l'aesaic, and Olift"!!f 
that. it is advisable to insist that the l'assaio ValJ.e;v Sewer :P,.,,. 

- endeayor to secure. the permission of the. War Department. to .emp~,')'· 
effJ.uent of at J.e'a;at ;these three cities in, the Trunk :iewer ail\!:,~l 
direct into Newark Ba;? rathe:t- tha:!! Wait unti~~ome indefinit,{li•l\ll 
the fu.ture ·when the trunk sewer ma:;v. be completed. ..-.·. ~ 

- "!!!his is· a matter o:I! great moment. to the I'.U-blic Hea:J,th·.111\ 'I 
th&t.-ever;, ~ffort should ~e made to relieve the co,ndit;ions ~~fg' , 
Smnme:t-.. • . , .. , J , 
.. "If this .. approv,;u is. secured and the t:mnk sewer used·b3tv.uf 
mentioned cities., thereby gran1ling relief to ever., city bar.Mr? 
the river, we would then reoominend that the City agree ,to ei;_~er, 
this additional contract to extend the trunk sewe.r from l'lewa,tlfl· . 
Robin's Reef. · · '1,i· 

· , (Signed) W, V, Negus., Jr• ,;rl!!· ~, 
(Signed) 1;8lll~lton M. Roes·, ~ J 

( - _. -~-[~);!'1: 
It we.a regu,;arly moved andseconded the report be rece:!,;yjf}._ 

on file. • . . receiv~o.·;.~!. 
· .. Motion wa.s amended to read that. the report be/ooncurre!)::.-$ 
upon the amendment by roll call. aJ.J.. Councilmen l!,llSWering 1P,11'1'!'\'-
mative. Amendment carried. . . .;eftli; 
-J. :;t. 

Report of. the ,Special. Committee on the proposed extensf~n._ 
rison and Lincoln· l'le.oe was .read as follows:- .,t 

n<1R7 

:I~~·. 

1
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·6-l-26 16 
By douncilinan De Rose: "RESOLVED, That the fore

oing certificate by the City Enginear ( d.P. White Co,, 
o' construct sanitary sev;ers in Delawanna•.Seotion of' Cl;fton, 
a.nitary Sewer Constrct fl3, wnount $22,550,25, less 10~, 
'2,255,02, amount $20,295.23) be approved and that the · 
ecessary temporary improvement bonds be sold and a warrant 
e lll"avm in payment." . 

By Councilman .Taylor: "RESOLVED\ That the foregoing 
ertifie,ate by the" City Engineer - (Union ·Bldg, & Const. Co., 
o seal coat certain streets in the City. of Clifton, amount 
3,840.00, less 10% $384.00, amount due $3,456,00) be approve 

d" that the necessary temporary improvement bom,i be sold 
d a warrant be drawn in payment." 

' 
By Councilman Taylor: "RESOLVED, That the foregoing 

ertitice.te by the City Engineer. (George :F •. Brackett, to 
idewa1k, curb, pave and sanitary.sewe;, Clu-ist1e Ave., from 
a.keview' Ave. to Railway Ave, amount ~17,584,21, less 10% 
1,758,42, l.ess prev, payts, ~6,149,25, amount· due $9676-,'54) 
e approved and that ihe necessary temporary improvement 
ands 'be sold ~d a warrant be drawn in payment." 

By Councilman Taylor: "RESOLVED, That the foregoing 
ertitioate by the City Engine~r-( George F, Bra~kett, to 
idewalk, curb, grade and pave Yfashington Ave., from Main AVE 

to Getty Ave,. amount ~8,956,88, l.~ss 10% $895,68, less 
rev, payts, f3,701,70, smount due ~4,359,50) be approved and 
hat the necessary tem;porary improvement bonds be sold and 

warra.n't be drawn in p3¥ment.n c ' 

-By Council.man Tayl.or: "RESOLVED, That the foregoing 
ertificate by the City Engine~r·. (Gerritsen Construction Co, 
o grade Piaget Ave., trom !/lain Ave, to Howd Ave., amount 
9,300.00, less •. 10%,' $930,00, amount due $8,370,00) be . 
pprowed :md that the.necessary temporary.improvement bonds 
e sold and a warrant be drawn in payment, 11 

. ' 
By Council.man !I!aylor: "RESOLVED, Thst the foregoing 

ert1fioa.1Je by the City Engineer-{Richard S. Sowerbutt, 
er sidewalking, curbing, grading .. and paving ot AJ.thea st., 
rem Sp'eer Ave, to Van Houten Ave. amount ~1970.00, les·s 
0%, $197.00, amount due $1,773,ool be approvea 8l1d that the 
eoessary temporary improvement bonds be sctld and a warrant 
e drawn in payment. 11 • 

' . . 
By Counoil'.man Van Broekhoven: "RESOLVED, !!!hat the 

oregoing certificate by the City Engineer (J.P, Whit~ Co,, 
o construct a 6-inch die.meter water mairl in.Rowland Ave., 
rom Bloomfield Ave, to the Erie Rail.road, Water Cont. #9! 

ount $2,240.00, less l.0%,' $224,00, amount due $2,016.00 
e approved and that the necessary temporary improvement 
onds be sold and a v,arrant be drawn in payment." 

By Council.man !I!aylor: "RESOLVED, !!!hat the foregoi 
certificate by the City Engineer, (Van Kirk.Contracting Co, 

, o sidewalk, o1ll'b 1 grade, gutter.and sewer Trimble Ave., 
-ram Lakeview Ave. to Howd Ave., amount $12,407,ll, less 5% 
etainer ~620,35, less-prev, payts. $11,534:40, amount due 
252,36) ~e approved and that the ne~essary temporary 

improvement bonds be sold and a warrant be drawn ·in payment;" 

By Cou.ncifman De Rose: "RESOLVED, That the torego 
certiticate by the City Engineer {J.P •. Vlhite Co,, to construe 
a water main-and sanitary sewer in.Rowlana Ave. and sanitary 
sewers in Jlu:tg Ave, and Mt. Prospect Ave., known as Sanitary 
Sewer Contract #141_· smount $26.,685,96;---.:J.ess 10% $2,668.59, 
less prev. payts, ~13,520,54, amount due $10,496.83) be 
approved and that the necessary temporary.improvement bonds 
be. sol.d. and. a warrant be drawn in ]?eym.ent. rr 

By Council.man Taylor: "RESOLVED 1 ·That the foregoin 
certificate by the City Engine~r.(Van .. Kirk ContractiXJg Co,, 
to sidewalk, ·ctu'b and grad~ Ea.st 11th St., trQm Lakeview 
lve. to Howd Ave., amount ~4,200,09, less 5% i210,00, Q.lllount. 
due $3,990,09) be approved.and that the necessary temporary I 
improvement bonds be sol.d. and a wfjU'rant be dl:'awn in payment.~~ 
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11 - 2 - 26 2. t~--~ ·i: I ·tss Report of the Fi:Eth Wa1•d conu:.1i ttee dated October 
J~i f6, 1926, was rea<l. as folloV1s: ~i~l- 11 To the 1:a,,or an<l. City Council, 
J.;,:t• Dee.1" Si rs: 
-~~? ..lt the la:~t meetin~ of the Ci·ty Council held 
:"·Ir!-, in the Council Charr.ber on October 19, 1926, a conununica-
-%-Jrt tion was received from Samuel Slaff, Attorney for :Peter 
t1l!ll1 and. Rosalie ll'ecker, stating that his clie11ts hacl ~I\ inst1•uctecl. him to start suit against the City o:r Clifton 
-1:~:t~; for dama.t,es alle~eQ to b.P .. ve been done to their pro;yerty 
~1~~:- a.t G1 .. ove and Secmld. Street due to th.e sur:f'ace water 
f~1i di1;1char5eU. on said lanU; vms referred to the \·:~n~d Co:r..1-
,:.._fM"'~ n1i ttee. \i~ The \iar<l. Commi"btee has i11Ves·ti5-a ted the con" 

... .. di tio11 &.nd has found a just .ground for com:gla.int, not 

.
,,~{_,.'., only £01~ the ab.eve nwned, but for other resid.ents also. 
J.lli; The Ward Cornmi ttee doe a therefore recommend. 

i'itl· that the City take ste:ps at an early az.te to extend the 
~~, storm water drain :Croo1 Eighland . .lvem1.e to the 3rook1 
®,1. along Thir<l. Street to the foot of Hn<l.ley Ave, an<l. that 
~;~~:;, an emergcmcy fi.md be created to cause tuch drqin to be 
,.,p built in or<l.er to protect the City :rrom other pro!)erty 
·;~ti{r o,vners tekiug simj.lar action. 
-'~'f Res:oect:J:ully submittetl, 
·-i;!i~\ {S!illf:3D) J.:\.CC~ V.A~~· .elicmJuIOif]lr 
.• ; ... ~~· ( GIG~ED} i,fu. 1:,. JC?..DAN 
·~,;111:'.. FIFTII Y/iJQ CG~~I~Tr;i. 11 

:$i~ It was regularly moved and seconded -'uhe reI,tort be 
·:,6i'fPi ecei veU. and 1~efer1~ed to the City Bn:£:ll'leer. 1:oti on carried. 

·-;~ ,t: 
:t;t:1-1. ·,jffrJ· The Oi:iai 11nan of the i"Jewer a11Cl :611-3ineering :Bureau 
t~· ommi ttee reported. ve1,.oally on l;he increase in the mainten
.,.i,;-.1. ~ce oost of 1;_ e Trunk Se11er to the effect th'<t the increase a~lii: ~s partly due to increased. popula.tion and. pe.rtly due to the 
·i:il'..;)11 bom1ection of the 24 inch Ya.ntacaw Trunk in the Delawanna. 
~i1t' Section, and it was reguJ.arly moved and seco11ded tbs. t the 
.:)'t:!E bhairme.n of the Sey;er Car.uni ttee be conmlir,iented foI' his 
;l!i~ eport a.na. that it be no~ed 011 the minutes, ;.:otion carrie<l., 

~J ·:\2,"t :*;l•f Contract iletween the City of Oli:'.Lton a11d the Van 
~ft} Cirk Contrac!tine CoIUDallY :ro:z: 1,etainine m:1.lls on Dale 8t1."eet 
-'i.,\ij ·as received ar'-d referred to the pro~1er offj cers :,~or 
·~,~~ xecution. -
.J!,\,:1 
\·ttv.r ---.. w .. .. ,. ,l Upon motion l"egularly mS1.0.e, seconded a.nrl carried, 
· .. , ! he ·meeti~ then acl.j ourne<l., 
.~7 .t 
;ail 
·ii 
'11~ 
.~·~f{. 
i~ ;~n· · .. 
-1('' ..;··--------------!1st . 
1;i,1• ~ 

~i :~ 
::,}' r.· 
'~ .·• 
~::~: i. 
1-f -l, 

;1 ~ .... ,,. 

} l~ ·~ ~· .Jt t ... 

-~ ~ .. ~ ,:,. 
l ,l. 

·I~ 

·'l! -~ :-.~ 
,f ~~ 

j·;: 
.\' L •: *: ,,, 
:i ~il 
,. ;'jl 
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A iJI 011).IlfJ.NOE !l!O PBJRilll!I! !l!I.E DISOHJ..IGE 

ef" ,'-I \1 OF SEWER AIID W,0"'1 l<Ama··IJ\TO !IIIE P ... I.IO lUVEll 

"'( .- ~ OR_ I$ TRIBUTARIES, . 

~ \ r "************········································· i The Ci ey of Clifton. doea hereby ordain:- ' · 

SeotioD 1. Ho perao.n or persons shall plaoe or pemit to 

be plao!Ul or diaoharge or permit to be cUeoharged or oast 

or depoei t or oauee or suffer to be deposited in _the .Paaeaio 

R1V!!l', w1,th1.n the limitlf of the City of Olifton, or into 

a.II¥ triba.tar,v or tributarin thereof, ¥h,iob empty iAto 

es.id PaesEdo River, ar,:y sewage or waste mo:tter, article 

or eu'bstame, liquid or solia, of a.iv kind, wh10h creates 

odors or gHeB or fumes, au.a to the pt1.trefaot10J1 of organic 

matter or the prseenoe of ohsuioDle or wbiob discolors 

the we.tera of add river or its tributaries, or re:,ulte 

in the presence of oil or srease on the su.r:t'aoe of the 

wa.tera of said river, or ita triba.tariH, or 91hioh reda.ces 

the dieeo1ved o:x,"gen content thereof' to such an extent ea 

to interfere with tna;Jor :f'iah life in.es.id 11atere, 'flitbo11t 

the pa mission. of this Boord, 

Seot1011 2• ~ penon violating the provisions of' this 

ominacce aha].l," a.pon ooaviotion thereof, be e11~~eo.t to e 

pe.nol'liY o~ one liu.Direa ($100.00) Dollars plus a penalty of 

!Cwent7-five ce2s,oo) Dolle.rs a day for eaoh day that the 

off'1.u:1ee Bball 0:1 ntinu.a. 

Section 3, All ol'dinencea or parts of ord1ll&.00es iAco.o-, 

aieteo.t herewith or coiif11ctii:g herewith are b:ereby re

is aled. 

Seotio.n 4, 'l'h1:s ordininoe to take effect immediate:iy, 

---------------------- --------- ··- ·--. ·------· --· .. 
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. I 
CV,. An Ordinance to emend "An Ordinance 

f .. 
' ' to t~end en Ordi-

nanoe entitled, 'An Ordinance requiring all buildings located 

upon a street in which n sewer is constructed to be oonneote~ 

with said sewer 111 • 

The ~unioipal Council of the City of Clifton does 

hereby o:rdo.in: 

1; ~hat ~action l or the above entitled ordinance be 

and the oar..e is hereby adepded to reo.d as tallows: 

Section L A11_ buildings located upon e street in which 

a sanitary sewer 1G constructed allall rroc and after .'.h1.11uery 1st, ·:· 
1940 be connected witli said sewer, 

2. All ordinances or -parts of ordinances incOnsistent 

h8rewith b& and the same are hereby repealed and this ordinance 

shall take erteot ten (10) days utter :li:a paaeage"and publioat~on 

aa -provided by law. 
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.. r ··,. • ... ; '(b) 1In the -event any lot, Jiarcel cir 18.Dd buildihg, 

-::· •. ··:···. 
or prem~ses discbargin~ domestio sawage,·tji.dus~ri;l-ttaste,:· • l 
water or other lig,uids into th:e· sanitary, sewer system of the · i 
C:l,t)", either_ directly"cir indire"ctly,· is .not a user ot water. ·-·• l 
supplied by the-Passaic Valley Water Commission, or the City ' i 
of Clifton, and the water Used in Said building or upon sa1~. I 

: ~t •,•. ·: ..... 

-· 

t ,. 
i 
I 

. , 
' .. 
i 
1 · 
' 

'premises 1s not measured by any City water meter, me:ter of i·, 

· the fassaic Valley ,\tater Commiss:t,on or bf a ~eter acceptable 
to the City Engineer of the said"City then in each such , 
case the amount of.water so used shall be otherwise measured 
or determined by the City :Engineer 0£ ~aid City in order to 
determine the sewer sorvice charge or rental provided for ill 
subdivision 11all above., or the owner or other interested party 
at' his Own expense may instal.J: and maintain· a meter acceptabl 
to the city Engineer fo~ said purpose. 

s8ction 2: 'in the event any- lot,· parcl31 of land 
building, or premises discharging domestic sewage, industrial 
waste, water or other liquids into the sanitary sewer system 
of the City., either directly or indirectly, is the user of 
water supplied by the Passaib Val~ey Water Commission or the 
City of Clifton 1n whole, or is partly supplied by the 
Passaic Valley Water Commission or the City of Clifton and 
other water not measured by a City water meter or· a water 
meter of the Patsaio Valley Water Commission, e,nd the dis
charge of sewage;•iDdustrial waste, water or other liquids 
into the said •sanitary,t.wer amoUllts to 500,000 ga11ons or 
more per daY (a da7 being a twenty-four hour day), or such 
discharge is estimated by the City Engineer of: said Citrto. 
be 500,00Q gall.ans or mor_e p~r day_, the owner, occupant or 
other person interested shall, at Dis, their or its expense, 
inatal1 and maintain such meter or meters as shall be ace ept
able to the City Engineer for said purpose. 

Section 3: Each lot, plot, pnrcel or land or 
premises affected by- this ordinance shall receive the f'ollowi ig 
credit or a1.lowanoe on account o! gallonage computed as ai'ore 
said and the sewer service o·r renta1 charges assessed 1n acco d
ance with thia ordinance shall be based on the number ot: 
gal.lens discharged into such sanitary sewer s1stem after 
giving effect to allow~ces hereinafter provided for: 

· (a.), 901000 gallqns par year for each separate 
housekeeping uni"t. in a residential. building now or hereafter 
erected or placed upon any lot, plQt or premi~es, having any 
co:tµ1ection with the sanitary sewer system. or otherwise dis
charging domestic sewage, ~oSte, water or other liquids 
either di1'8ctly or indireQtly into the S;&id sanitary sewer 
system, Ylhere such building contf.ins only one housekeeping 
unit. 

·" 
· · (b) lB0,.000 gallons p-a_r year 

0

for t110.housekeeping 
units in a residential l>llilding now or here~er erected or 
placed upon any lot, plot or premises havillg any connect~on 
tdth. the sanitaq seyrer system or qth~wise discharging 
domestic sewage., wastet water or other liquids either directl 
or indirectly into th8 said S.11.Ditary seweJ:" system, where 
such buU~i'ng'contains n~i;·JllOre than two housekBepitlg.units • 

·,.r. . 
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. '· (c) 50,000 gal:lons per year £or each housekeepi11g 
unit in a residential building now or herea:rter erected or 
placed upon any lot, plot or premises having any connection 
with the sanitary sewer system or otherwise discharging 
domestic sewage, industrial waste, water or other liql.lids 
either directly or indirectly into the said sanitary sewer 
system, where such building 1s a multiple family dwelling 
having.more than.two housekeeping units there1D. 

(d) 100,000 gallons per day £or each place or 
usines situate upon any lot, plot, parcel or land having 

, any connectton with the sanitary sewer system or otherwise 
discharging domestic sewage, industrial waste, water or othe 
liquids either directly or indirectly into the said sanitary 
sewer system. Where the term "place of business 11 is used in 
this subdivision, it sbaJ.l be intended to mean any business 
permitted by the zoning ordinances of the City of Clifto~ 
in any busi.D.ess zone therein, as the same are now in effect 
or hereafter amended or &upplemented. In the event that BDY 
such lot, plot or parcel or land so connected to the sanitar 
sewer &Tstem., as aforesaid, has or shall hereafter have 
erected thereon a building or structure used or intended for 
use as a place of business and for dwelllngs having separate 
housekeeping uni.ts, the provisions of this subdivision and 
that of subdivisions 11a11 or ffblf above shall be applicnble 
to such property. 

(e) 1,000,000 gallons per day for any place or 
:Lndus sitU&te upon any lot, plot, parcel or land having 
any connection with the sanitary sewer system.or otherwise 
discharging domestic sewage, industrial waste, water or othe 
liquids either' directly or indirectly into the said sanitary 
sewer system. Where the term 11place of indtistryH is used in 
this subdivision it shall be intended to mean any industry 
permitted by the zoninB ordinances of the City of Clifton1 any industrial zone therein, as the so.me are now in effec,; o 
hereafter amended or supplemented. 

section 4; ill lots, lands, buildings or premises 
located Within the limits or the City of Clifton and owned 
and used by·the Bo"ard of~~ucation•of the Cit:rof Cli.fton, 
the County of Passaic, fot school purposes, and by th, City 
of Clifton~ are hereby exempt from sa1~ sewer service charge 
or rental. 

· Sectj.oD.L· 5:; For any lot, land, building or premise 
from which cgJUlecti9n, Js made with the sanitary sewer system 
of the City, or llhicti Detins to discharge domestic sewage, 
industrial,...,,aste, water or other liquid's into said sanitary
sewer system, either directly or indirectly, after this 
ordinance becomes effective, a charge shall be made pursuant 
to this ordinance~ the same to be a per diem pro rat& amount 
based upon the ac ual or estimated water consumption as 
hereinbe1'ore-Ptb~ db~ tOr a period of three months prior to 
the date such,sewer connection is made, or such discharge 
into sUclf sanitary sewer system, either directly or indirect 
is begun, untU the next i'ollow:i.ng quarter period, and 
allowances herein above provided shall be made upon the sam:~ 
•••••· 151-\\I 
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Notes: 
Oblique perspective facing north 

Data Source: 
490404_PFAIR001_103357 

Givaudan - Passaic 
Clifton, NJ 

12 

1949 - Oblique 

Observed Photograph Features 

Paving noted in parking areas in 
northern portion of site and potential 
travel lanes throughout site. 
A building has been constructed 
between an existing building and 
Delawanna Avenue in the eastern 
portion of the property. 
Increased outside storage in several 
areas of the site, nearby site 
buildings. 
Three surface water impoundments 
evident and containing water/liquids. 
The Stormwater Detention Pond, the 
Spent Acid Pit, and the Wastewater 
Detention Pond appear to be local 
depressions with defined 
embankments/berms as sidewalls. 
No channelized flow or surface 
drainage features noted on site. 
A larger area surrounding the 
impoundments has been 
leveled/ excavated. 
An embankment is visible between 
the leveled area near the surface 
impoundments and Delawanna 
Avenue, which is topographically 
elevated. 
Substantial terrain variations and 
water features noted to the northeast 
of the site with a significant increase 
in residential development beyond. 

Site Development Notes 

Building 71 constructed southeast of 
process buildings for storage of 
cylinders and Building 72 
constructed in 1949 and primarily 
used for office and storage adjacent 
to Delawanna Avenue in the eastern 
portion of the site (FMED, 1972). 
A handwritten note from June 1949 
on a 1920 well log for a Givaudan 
water supply well indicates that 
according to the well driller (A.F. 
Rimbrand) , there are 5 wells at the 
Delawanna plant and that waste is 
dumped into pits adjacent to the 
plant (Rim brand, 1920 with June 15, 
1949 note from H.H.). 
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~; . .': · . .-.. -; '._· 1).j,- AN ORDINANCE TO AUTHORIZE THE -;C\;iNS'fR'.ucTION !DF ·A 
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. f_'" 
. SANITARY TRUNI SEWER FROM THE INTERSECTION OF KINGSLAND AVENUE· 

: ,,., ,. t .. ~- St:.j. 
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AND YANTACAW STREET TO A POINT IN-~HE-STATE'HIGHWA!jRIGHT-OF-WAY 

NEAR TRAP ROCK DRIVE, AND TO AUTHORIZE THE ISSUANGE
0 

OF BP~DS AND 

BOND ANTICIPATION NOTES TO FINANCE THE COST THEREOF. 

BE IT ORDAINED by the City Council of the City of 

Clifton, as follows: 

Section 1. For the purpose of enlarging and extending 

the sanitary sewer system maintained by the City of Clifton, 
trunk 

said City shall construct a sanitary/sewer thirty inches in 

diameter from an existing manhole in Yancataw Street near its 

intersection with Kingsland Avenue to a point in New Jersey 

State Highway S-3 right-of-way approximately one hundred fifty 

feet to the east of the intersection of su9h right-of-way with' 

Trap Rock Drive, and shall also construct the manholes and other 

appurtenances necessary or suitable for the operation of such 

sanitary sewer. Said imp~ovement shall be constructed in 

accordance with plans and profiles entitled 11Plan and Profile: 

Yancataw·Trunk Sewer" dated April 2, 1951, prepared and 

approved by the City Engineer, a copy of which has been filed in 

the office of the City Clerk. In order to provide for the con

struction of such sanitary sewer, manholes and other appurtenances, 

there shall be acquired, either by purchase or condemnation, 

in accordance with law, the following easements or rights-of-way: 

-1-

., 
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:, ~- "-~~,~z-.~."~;.:~ ·:::;;~'.::'~~:-·. ,. : -~:_: .. · .. : -~- .,.;·'. ,t, ~~-~-~;i~€~~: :i; ·:·_.._.· ·: '..~-~-, '~: ·.: /: · .... ··:::·~ .. ;_._:: ~;:~_;J 
/·,, ,, . ..:: · , ~ . ··B~ing''j-'.ijtz,ip 'of ·'.I.anil..>fi~i;eeh\:hs)'"·fe~t :in width, ·.se.:i.a. . · 
•• •} . . ·•lljnd~, incJn'.1-,e '.)B.tl(the.•+1·· :t&ri '(lb) feet' _:e·ai;'tei,:fr::~;.~ i'iire ·.(5) (te,t;<' .: · 

, .. t .·_ -we~j;~~~-}y to~~
1~he,t~~te~.:~ . ~.des~ib.~P. · aa \_?~~:~s_;_.,_:~\· .. ~ ·~\A7 

. .'. · .. ·.1· Begl.nn_iiig,,11,. a p.oint on j;ne· iJ1lr~\ie',!,ly a\!l,!'l of Kingsland•· 
Avenue. P.\'§tant ,50 f'ee~,,~nl a courae of N. ·6A.0 06 1 W, (~$n;;;an. angle m,. 

· aa:id King a land Road, · e.nd run?J,ing·· theno e (·lD •N. 28?-,w, · n:[nety·more or 
leaa(90 ,t') feet; thence.(2) N~ 51° 34·1; W three hundred ai;,t1;'B:'three 
more or leas (363._,l) feet; !hence (3) ·N, 3.6!" 14 1 W two hundred ten mot 
or leas (210 f.) fiat to the easterly aide of Lpt 5 in )3logk 319, aa 
shown on the Aaaesament Mapa of the, City of· Clifton. 

Being Easement No. I through Block 319, Lot 15 as shown 
on the Assessment ~.aps of the City·of Clifton. 

Second Tract 

Being' a strip of land fifteen ( 15) feet in width, said 
lands include all the land ten (10) feet easterly and five (5) feet 
westerly of the center line de~oribed as fOllows: 

Beginning at a point in the easterly side of lot 5 
in block 319 as shown on the Aaaeasment Maps of the City of Clifton 
said point being diat!\.nt llO·f. feet southerly from an angle in said 
lot 5 and running thence (l) N. 36° 141 Vf thirty eight more or less 

(38 ~) feet; thence{§) N. 10° 121 W seventy six more .or ~eas (76 t) 
feet'; thence (3) 11. 9 12 1 W, fort-y six more or leas (46 tl feet 
to the center of the Third River and the easterly side of lot 3 in 
block ·3.19. · 

Being Easement. No. 2· through Block 319., Lot s., as shown 
on the Aaaesament, Maps of the City of Clifton. 

Third Tract 

Being a strip of land fifteen ( 15) feet in width, said 
lands include all the land ten (10) feet eaaterl-y and five (5) feet 
westerly of the center line described aa follows: 

Beginning at a point in the easterly aide of Lot 3 
in Block 319 as shown· on the Assessment Mapa of _the Cit-y of Clifton, 
said point being distant 100 ·f. feet north~ly from the easterly 
corner of lot 3 and running thence (l) N. 9 12 1 W, sixty four 
mere or less (64 f) feet; thence (2) N. 9° 0@ 1 W one hundred thirty. 
three more or leas (133 f_) feet to the southerly line of lot 5 in 
bloc)c :319. 

Being Easement No. 3 through.Block 319., Lot 3 1 as shown 
on the Assessment Maps of the City of Cll.fton. 

Fourth Tract 

Being a a trip of land fifteen ( 15) feet in width, said 
lands include all the land ten (10) feet easterly and five feet westet 
ly of the center line deacribea. !l.• fol,lowa: 

Beginning at a point on the southerly line of lot 5 in 
block 319 aa shown 011 the Assessment Mapa of the City of Clifton, aaic 
point being distant 180 t feet from the easterly aide of River Road 
and runnin.., thence (l) N. 9° 00 1 w.- two hundred sixty four more or le:: 
(264 t) feet which point ia distant 220 f. teet northerly measured alor 
the sas·terly aide of River Road from the southerly line of lot 5. 

~ 

· Being Easement No. 4 through Block 319, Lot 5, aa ·shown 
on the Assessment ldapa of the City of Clifton. , 
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Fifth 'Tre.ct 

Being a strip ·or land ten ( l0) feet in width, the westerly 
side of which is described as follows: 

Beginning at a point on the easterly side of River Road· 
distant .220 t feet, mor~ or less northeriy from the southerly line 
of lot 5 in block'3l9 as shown on the Assessment Maps of the City 
of Clifton and runni!ir; thence ( l) lfortherly along the easterly side 
of Riyer Road,. t!le vo.rious -courses thereof one hundred forty five 
more or less ( 145 iJ feet. . . 

Being Easement No. 5 through Block 3l9~ Lot~ 6 
as shown on the Assessment 11::aps of the City of Clifton. 

Sixth Tract 

Being a strip of land five (5) feet in width, the westerly 
side of Which is described as :Callows: 

Beginning at a point on the westerly side of River 'Road 
distant 230 i. feet northerly from the northerly side of lot 230 in 
block 315 as shown on t3e Assessment Maps of ttie City of Clifton and 
runnin.~ thence ( l) N. • 30 09 1. W 011e himd1•ed e is;hty seven n1or·e or less 
(187 i.J feet to a point distant 10 feet easterly from a cyclone 
fence; thence (2) ;i. 29° ·071 W parallel with said fence and 10 feet 
easterly therefrom three hundred forty more or less (340 f) f'eet; 
thence (3) N. 18° 371 W still parallel with said fence two hundred 
eighty eight more or less (288 cl feet; thence (4) N. 27° 45 1 W still 
parallel with said fence one hundred thipty six more or less ( 136 i.l 
feet, thence (5) N. 33° 051 ii still parallel with said fence two , 
hundred sixty five more or less .(265 f.l .feet, thence (6.) N. 35° 141 
W still parallel with sal.d fence forty seven more or less (47 t,J 
feet to fue southerly E.0.W. line of N.J. State Highway Route S-3. 

Being Easement No. 6 through Block 315, Lots 245 and 246, 
as shown on the Assessment i,!aps of the City of Clifton. 

Seventh Tl:'act 

Being a strip of land five 
0

(5) feet in width, the westerly 
side of which is desc.ribed as follows: 

Beginning at a point on the southerly R.0.l'I. line of State 
Hl.ghway S-3 said point being distant (41 i.J feet easterly · measul:'ed 
alons said R.0.'.7. from the easterly side of. lot 2:30 in block 315 as 
shown on the .Asses·sment Maps of the Ci.1;.y of Clifton said point is 
also distant (10 t ) more or less feet measured at right angles 
from an iron fence runnin(I aloni:1 lot 230 and running thence (l) N •. 35° 
14 1 w. eighty six more or less (86 t,J feet to a point distant 20 
more or less feet easterly from said R.o.w. ·.line; thence (2) N. 53° 
37r w. two hundred seven more or less (207 i.J feet to a point which 
is distant 10 more or less feet frcm the said R.o.vr. line; thence .(3) 
N. so0 07 1 w. parallel or nearly so with said R. o. w. line and 10 
more or leas feet easterly therefrom. two hundred seventy one more or 
less (271 t_) feet; thence (4) w; so0 111 W. parallel or nearly so 

· with said R,0.l{. line two hundrefl seventy a.ix more or less (276 t_) 
feet. 

Being Easement No •. 7 through N. J. State Highway S-3. a.a 
shown on the Assesement Maps of the C~ty of Clifton. 

Said easements ref~rred to are ·-~own upihn map entitled, 
11Plan and profile;. YaI)tac11w _'J;'runk Sewai,, John L. Fitzgerald, City . 
Engineer, City of'Clifton, N.,J., Bureau of Engineering, No. E-13-416. 11 

/ -. . , .. . .. .. ./ ..... '.':.\:. ,· ·' · . 'I.,/'.:. "·::.~•f . 
. ' 
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!!Zld (4) $ $7 ._500 of said sum is t·o be pl'ovided' ·by the down 

payment hereinafter appropriated to filiance 'said pur~ose and 
) 

• (5) the estimated maximum amount of bonds or notes necessary 

to be issued for said purpose is$ 142.soo and (6) the 

cost of such purpose, as hereinbefore stated, inclUdes the sum 

of $ /2. 0 • ~ 'r,;, , which is estimated to be necessary to . 
finance (a) engineering and inspection costs and legal expenses 

and (b) the cost of issUing the obligations authorized by this 

ordin~nce and (c) interest on such obligations, to ~he extent 

permitted by Section 4011-55 of said Local Bond Law, and (7) no part 
of the cost of aaid improvement is to be specially asaessed upon 
property specially benefitted. 

Section 3 , It is hereby determined an~ stated 

that moneys exceeding$ z,500 , appropriated for down 

payments on capital improvements or for the capital improve

ment fund in bUdgets heretofore a~opted for said City are·now 

available-to finance said purpose, The sum ·of$ 7,500 

is hereby appropriated from such moneys to the payment of the 

cost of said purpose. 

Section 4 , To finance said purpose, bonds of said 

City or an aggregate principal amount not exceeding $142,500 

are hereby authorized to be issued pursuant to said·Local 

Bond Law. Said bonds shall bear interest at a rate which 

shall not exceed siX per centum (6%) per annum, All matters 
' . 

with respect to said bonds not determined by this ordinance 

shall be determined by resolutions to be hereafter adopted. 

Section 5 , To finance said purpose, Bond Anticipa

tion Notes of said City of an aggregate principal amount not 

-4-
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be det.ermined by resi:,lutiilJ;1~, to be jji,reafter adopted. In the 

event that bonds are issued pursu,uit to this ordinance, the 

aggregate amount of notes·hereby authorized to be issued shall 

be reduced by an amount equal to the principal amount of the 

bonds so issued, If the aggregate amount of outstanding bonds 

and notes issued pursuant to this ordinance shall at any time 

exceed the ~um first mentioned in this section, the moneys 

raised by the issuance of said bonds shall, to not less than 

the amount of such excess, be applied to the payment of such 

notes then outstanding. 

Section 6 • · It is hereby determined and declared 

that the period of usefulness of said purpose, according to 

ii its reasonable life, is a period of forty years computed 

~ from the date of said bonds. 

Section 7, It is hereby determindd and stated that 

·! has been duly made and filed in the office of the City Clerk of 
.b 

· ' said City, and that such statement so filed shows that the 

' 

& 

gross debt of said City, as defined in Section 40:1-76 of said 

Local Bond Law, is increased by this ordinance by$ 142.soo , 
aud that the bonds and notes authorized by this ordinance 

will be within all debt limitations pNscribed by said Local 

Bozul. Law. 
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' .Ui Offi!!liA?-ICE TO All:i;:oR:r't.E ~,s CONS!:.•nroTION O? SANITARY SEWERS 
:i'ITH 8L"ITAELE :U:URTENANCES, AS A U.C.e.L nq,RQVE.l!E:Nl', IN RIVER 
aOAD Al-:D LO'iiER R!VE.'R DR::VE, Al!D TO All"'J.'I!ORIZiil TJ!E ISSUANCE OF 
Botms }..f.D 30NL A!-.'TICI!"ATIO}I KOTES ~a FINANCE T11E COST CF SUCH 
If:'"?P.OV1Jl::t"EN'TS. 

P.E IT CRDAINED by the City Council or the City of 

Clifton as rollows; 

aection l. Sanitnry sewers, together wlth the man

holBs, weir cbambers and other appurtenances nocessaey or suitab e 

for tt.e operation of such sanitary seY1ers, shall be constructe~ 

in an:1. along Lower River Drive fram a point in its intersection 

with River Road in a. southerly direction for a distance approxi

lilatel7 600 foet and in and along River Road from a point 520 

feet to the south or its intersection with Lawer River Drive in 

a northerly direction for a dl3tance or &pproximately 4050 reot, 

and such sanitary sewers shall be connected with tho trunk sewer 

maintained and operated by the rassaio Valley Sewerage Commissio 

and located in a ri13ht-01'-r1ay to the eaet of Rivor Road by con

structing in easements or ri5hts-of-way to be acquired for such 

purpose two sewers suitable to connect such sa.nita.ry sewers with 

such trunk sewer. House connections extendin~ from such santtet'lj 

sewers to the curb line shall be CODBtruoted at the locations ini 

dicated on the plan and pl'ofile hereinafter referred to. such I 
il'llprovement shall be constl'ucted in accordance with plan and pro 

:file entitled, 11?lan and t'l'oi'ile: River Rd. Sa.n. Sewer", dated 

December 261 1950 and consisti.~G of eleht sheets numbered from 

E-13M412A to "E-l:S-412H, inc., prepared by the City Engineer, & 

copy or ,~hicb llas been filed in the office or the City Clerk. 

Section 2. In order to provide for the constructio 

ct' soJ.cl two scnita.ry sewers Which are to be constructed in order J 
I 

to connect saicl seY1ers in Loller River Drive and in River Road 'l'lith 

' i 
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said trunk sewer mainta~ned and operated by the Pe.ssaic Valley 

sew erag,_Commission, the City of Clifton shall acquire, either 

by purchase or oorxlemnation, in accordance with law, the easemen s 

or rigbts .. of way, the loco.tions and dimensions or which are show 

in detail on the map which accompanies this ordinance. Said eas -

ments or ri{;.hts-or way shall consist of easements ten feet in 

width along the following three strips ot land= 

FIRST TRACT: Being a strip of land ten (lOJ feet 

in width the center line of wbich is described as follows; 

PEG-INNING o.t a 1=oint on the easterly line or River 

Roa6. distant tvtenty six more or less (26,t) !'eat southerly from · 

the intersection of the eo.sterly line of River Road and t!1e divi ion 

line of lots 45 and 45A in Block 330 as shonn on the Assessme~t 

Uaps of the City or Cli.rton ancl runnirlB thence (lJ Easterly and 

nearly parallel ,:ith said division line one hundred twenty four 

more or less (l24t) feet to the Passaic Valley sewer COlllllliesions 

manhole at station 42 f 25. 

BEIF.G fw.•tber known on !:ap of 11R1ver Road Sanitary 

Sewern on file in the Engineering Bureau. or the City of Clifton, 

N. J. o.s ?Kap hE-13-4l2G and A-5-112. 

This easement contains one thouse.nd two h\lndred fort, 

more or less (1240 t> square feet. 

SECOJ:!D 'l'RACT: Being a strip of land ten (10) rest 

in ,1ldbh the center line of which is described as i'ollov11u 

BOOilfNING at a point on the division line of lots 

60 end 50A in Bleck 327A as shov1n on the Assessment Me.pa of the 

City or Clifton, said point also being fifty five more or lees ,,..,, 
(65 t,J westerly from the westerly line or Lower River Drlve anci 

running thence (1) Southwesterly, fift:, seven more or less (57l) 

feet to a .i"assa1c Valley Sanitary sewer ?danhole at station 19 /-

0, 

:i: 
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,.. BElNG further sho"!n and designated on Map of 11Lower 

River Drive sanitary ::iewer 11 , on file in the Engineering Bureau 

of the City or Clifton, N. J., as Map #E-l3•412F and A-s-112. 

This easement contains five hundred seventy more or 

lees (670 t) square feet. 

THmD TRACT; Being a strip of land ten (lO) feet 

in width the center line 01' which is described as t'Ollowe: 

T 

BEGINNINa at a point on the westerly line of lower 

River Drive distant sixty seven more or less {67 t) feet souther 

from the inte~seot.ion of the, division line of Lots 65 and 60 ill 

Block 327A as show;n on the Asses15111ent lta.ps oi' the City 01' Cl1fto 

and the westerly line of Lower River Drive nnd running thencfl (l} 

Southwesterly, fifty four more or less (54Cl feet to the divisio 

line of lots 60 and 60A in Block 327A said point also being 

fi!'ty five more or less (55 f.) feet westerly along the, said divi

sion line from the westerly line or Lower River Drive. 

BEnfO 1'u:rl.her shown and designated on map of 11Lower 

River Drive Sanitary Sewer 11 on file in the Engineel'ing Bur~au, 

of the City or Clifton, N. J. as ?lap #E-13-4l2F and A-5-112. 

This_ easement contains five hundred forty more or 

less (540 t) square feet. 

Section 3. Said improvement shall be undertaken as 

a local i~provoment and the cost thereof not borno by the City 

shall be assessed. upon the lands and·real estate upon the line a 

in the vicinity of said improvement ,~hich may be benefited by sa 

:lmprovemont·, as provided in Cho.pter 56 or Title 40 of tbs Revis 

Statutes of New Jersey. All assessments levied for said improve 

ment sball in each case be as·nenrly as may be in proportion to nd 

not in excess of the peculiar benefit, advantage or increase in 

value which the respective lots nnd parcels of real estate shall 

be deemed to receive by reason or such improvement. The total. 

amount of the assessments so levied shall not exceed the cost of 

said improvement. The portion ot such cost which shall not 

-~-
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be so ~eued shall- be 

r&l improvement which is 

·•
paid by tb.e City u in the cfi:!le of a gene·· : 

' to be Paid ror by general tu:ation. 

Section 4. It is hereby determined and stated that 

(l) the City will oontribu ~--<; r the coat of said purpose, 

it being e ected that the sessments levie erefor 

wil equal $BB,ooo.oo nd (2) no special assessments for such pur

pose ha.Ve been levied'or confirmed and (3) such special aesessmellt 

may be paid in ;io :Lnstalllltents. 

Section 5. It is hereby determined and stated that 

(l} the making or such improvement {bereinaftpr referred to as 

llpurpose 11 ) is ~ot a current &Jq>enee or said City and (2J it is ne

oess.sry to finance aaid pul'poae by the issuance of obligations of 

.112id City pursuant to the Local Bond Law o:f Ne,, Jersey and (3) the 

est.!mated amount of money necessary to be raised from all aoUl'cea 

for said purpose ia $88,000.00 and (4J $4,400.00 of said sum is to 

be provided by the down payment hereinafter appropriated to tinan e 

said purpose and (SJ the estimated maximum 8ll10unt of bonds or note 

necessary to be issued for said purpose is $B3,6UO.po and (GJ the 

cost of said purpose, as hereillbefore atated,_includes the sum 

of $4,400.00, which is estimated to be necessary to finance (a)" 

engineering and inspection coats and legal e:xpensea and (b) the cot 

of issuing t,he obl15ationl!I authorized by this ordinance and (o) in 

tereet on such obligations, to the extent permitted by Section 

40:1-55 or said Local Bond Law. 

sections. It is hereby detel'lllined and stated tha 

moneys exceeding $4,400.00 , appI"opriated for down payments on ca

pital. improvements or for the capital improvement .f'und·in budgets 

berotorore adopted Xor said City are now available to finance said 

purpo:11,

lmoneys to 

The sum of $4,400.00 is hereby appropl"iated from such 

the payment of' the cost of' said purpose. 

Section 7. To .f'inancG said purpose, bonds of said 

City of' an aggregate principal amount not exceeding $83,600.00 

,~-

1698 

; 



a 

0 

(~ 

~;: ,· .. \'',\~"\"~i 

.:,· ''.: /,-:-:,;. 
··. ,: f 

,.., .r, . 
• • i='' :-• ... '. ' .. ,. 

- · · ·' · . ?,re· hereby authorized• to be issued pursuant to said· Loca.l Bona. 

, :·:\:.: •• it .• • -~ .. ~ ~-:r;.?/ (}~;.~ :-~~~~ ~hal{.~~-~ar::int~;e,S(;t_ ;'_;~;~,.;~1t;: ·~h~~-~ n~t 
•J ~ • • .,.,, • •. T, • • • ' t' fw.• •• '• ,. ' •. • • 

, ?.~:. · ~ if~e:~ :~~x .. p~~ _o~~t~. ~6~) :~·l' ~~~~~- .:t~:-:i~:~\ ·~:~ lrspeot_ : 
,.. .. -to said bonds not determined by thil!I ord,ina.noe shall be detel'DlllJ& 1 

.,.~··: ,::·.~ -~·- -.:·:·-· t..".) s-.-.·~ i"'!. ··,i~l . ;,::·~ .··-· ·-.,-~~1:·.-·. :-.. ,~ ....... ;:( , 
by'r.eaolqtiohs to be herearter ad.opted.": ... ,,.··-~---.· . ,. 

"'' . .:~ "'{~.-;: ... .- __ ,,, ... ~~ . .:, \••~ ... ·,•..:.:-.~\:.·:tJt:;;.:;1 ··.:.-:f 
:·· · · ·sect.ion a: To finaoc.e.aaici purpose,~Bond Antlci-

.. ~L ·, -=" :- : ;.' •l !.· ;, :: : • ~ ;:} : .. !· ·;;., .. · ,; ;;- · ,: · · ,. :.l · •. • • :- : t_ • • ,·r :. ;::;~::. ~ 
· pation Notes of said City or.an aggregate pr.incipal amount not .... , . 

• . : • • • • :;.. ::..:· · ••• : ~. •!, ...... :-: •:-: t / 

' . ' 

r· 

· e:itC&eding ta~soo.oo al.'e hereby authorized to be iseued.Pursuant 

·:, ": ;-~ ··-~·~--~a~r·~~-;-l.--Bo~ ·r.:;/ 1n ·;ntl~i~~~;~I; o:t the iBeu~nce of ria1d 
!::--~ ::1.•:;:-..:'\ !,•J' ... ,,:.·.·.:i :~· ...... . ,•! I': ••• •• l,;, 'I ... , i",j-' 

~,;.t·i !:~·,. 
' . 
,: 1·, ·:4;·- ... 
;·!7-J ,~. 
}• ~3;:1,1•a1' 

~cJ. ~t : •. 
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bonds. Ba:ld notes shall bear intereat at a rate which shall not 
\:~j :'":.'Q .,;t~; :-:!:.:. '.:.~. ·,,., ....... • • .• •. ,. r• 4.:,.,.~:···: • 

' exceed s:lX per centum (si} per annum, and may be renewed from 
q_ ·• !;:i :..:.:,.J ~: :· ? ,,. ·- :~ • , ... r•. ~-: ... :..;,,3• 

tim'e to time pursuant to and w;Lthin the limits:tions prescribed 
u: ~:I,.':'~!.,<!:~· .. ..,_ ;, .. ·• ~·~,'}.:. ".;.. ·':A ..... :. ;;,·l: r.: .. 11,• • 

bf said. I;s.w~ Al\ matters wlXh resp~ot to said notes not de~er-
:..n ·t:~•;) t!J;p!S ora:tiiiin6'e1abJll be-~di1:8l'm1tlea::'l?rt:::;;1";J ~\l;!- .' ' 

mined by4reeolutions to be hereafter adopted. rn t~e event that 
i;J'• .... '1• .. ·.-.=-.··~-:,~ # l. ~ :,.• .. ~ ........ ;.. • r! .1: •• ·.~-s .:. 0 .l'•: •,::::. 
bonda are issued pursuant to this ordinance, the aggregJte amount 

:.:;lr,,J ,.-.·. r·: _ .. , 1,-: ~ .. ,.~ · · .. • . ·-~ . " • : . .': •o1 '" :!. ·, 
or notea hereby authorized to be issued shall be reduced by an 

• ~~.'..-:-!;•.·; ~ ...... • 1 .{ ;"I,·~ ••• 'i:t,• : · . : ;.-. :;•• ,:.}.•· 
amount equal to the principal amount of the bonds'so i8suea. 

~! t-~4 .:::• 1.1 ...... ··.J .. ~-·,; •!: ~!i .• •.!t t, .; •• . . • ·'·,; . ..,\(,:.,:.,:!•. 

. ~r~. . ·~ ~~ ~~~, a~~-~~~:e ~ou:; •. :f ~ut11;;~~~8 .. bond~ and, ~o::~;• :ssued 
_purauant to this ordinance shall at any time exceed the sum first 

} ....... . 
;~; ..... 0 .1J.1.::·, •. _,._,.,,, •:.' -~· .i.i ,·.:, .... i.;l::~t1·!,., 

m,ot:toned in this section, the moneys raised by the 'ies!,\anoe 01' 
·•·:·.Ii-",:.,:~ ~1 .... I ._ .. , .. :,.;.~:: ,.~t::'~-:'"t.,t V?' --:,:f~_, ! .;· . I "'•It:",·"' 
said bonds aball, to _not lees than th~. a.111.ount of euch exoeaa, be 
._.• : . .,: ·' ... :: •• -_. i:- -'" .:,.:·· .:.:.!: ·~:.r- · ,.,~ . .:t.t! , 
applied to the pa'J]llent or auoh notes theri outataDdin_g., 

;-:i:·:..·~·. ~:·, ·· :-: :··,c: t!·~~;~t:1.tn· s.: Ii ~8-he~~bT'~li~riil'i~ed.'~~-deolared: 
•••"I : • • •• •'• I,,..,.~ f:'•t, • 

:• ! ;. I \'>~ 
'i 

f' . 
~·,.,~ • .,. that the pel'~Od of usef~loeas or said purpoH, acoor!1µ1S to_ its 

i ,;,·,.,. r~;so~e.b
0

ri/·iua; ·1~~
1

0. parioc1 Or r.oi-t'Y yearS compute·d rrom the 
}~!:.:i •. ,.,. ,.::- .• r;:; •• ,.-· • .-•• •,. t·:·, ..•••. , •• • •.. ~ 

date of' e~.:1:d bond.s. · · 
· ~ ....... "' ~ .. ~· :.:i ·, ,,. ·• • • ..i · r 

J:l/eotion 10. It is hereby det,rm.lned.. and stated 
~- "?·' "'i"r.'! .• -..t. , ... ·11•':,"?• •• • •. , ·-:.·.~s-.~;;·'. r 

the.t·the Supplemental Debt Statement requil'ed by said Local Bon~ 
• .• • •• • .:·:. q •• ~ •• :' : ...... ·::.~· .... :, .. ' ••• 1 .. ; • ., .,: • ; 

law bae, bsen du1.y made and, filed in the office of the: City. Clerk 
, ,. . • •.t"'••., • .. ~ •• · ;., I'· ;· • .: " · • ' I t,i !!. ·.~-. ,i •· 

01' said City, and that such:statement so filed shoWs thllt .th§ 
• • , .... t~. : ....... ,.-1,;" • .·: •· -.·:· !_ • .. 1: •• , .•· •• :;.:· ... ~: ~ ·., •• • 

( 

r. , .. 
' 
I·, . ,::,"';•,_; .. ' 
i •/ -·~.~ '..!,$2 •. · . . 

L 
( 

; . ~-' _ _.,...-

.i-
' i 
• 

gross debt of said City,~~ defined in Section 40:l-?6 or said 

:1;,'.'.,:: ~,, ,., ,,,, ·;,_:i!~~~c,;~~r 
~---.···~: ~ • .... ....:i........ ·.:-': ... ~ ·1 
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Iioca~ond Law, ill increased by this ordinance by $SS,600.oo, 

and that the bonds and notes authorized by this o.rd1nanoe will 

be within all debt limitations proaoribed by said Local Bond 

L&w. 

Section 11. This ordinance shall take effect twen 

days after the first publication thereof after £1nal passage. 

i>assedJ __ ,.,N.,n.,_vll..,<;2..,oJ.1.:9 .. 5u.l_' ____ _ 
·-

Attest ~:kr'/1/tt-,. 
45 City dler-k 

Approved: 4u~ G/ y~nager 
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- Site Boundary 

NOTES 
Para!! DOUndanes a111 appr®mate Paree 1 1-7 a,e 
rapresencoo in :his bounda,y 

DATA SOURCES; 

Sp.:n1Ac1d 
Pit 

1951 Aenal 510-\07-289-2672 

o ·oo 

Properly Boundanes S:ewart Title Guaranty Company. Trt!e No 
98-l T-0846, Schedule A. VeJt:r,g Sct1E!dule December 1998 

Feet 
400 

1 :2,400 

1951 Aerial Imagery • Site View 

Givaudan - Passaic 
Clifton. NJ 

Route 3 

Exhibit 

14 

1951 - Site View 

Observed Photograph Features 

Buildings constructed south of 
Process Area. 
Outside storage in several areas of 
the site. 
Rectangular surface impoundment 
(Wastewater Detention Pond) is no 
longer present and the area appears 
to have been re-graded. 
No channelized flow or surface 
drainage features noted on site. 
Significant clearing/excavation of land 
in the southernmost areas of the site. 

Site Development Notes 

From 1950 to 1987, groundwater was 
continuously extracted and used a 
non-contact cooling water (-1 million 
gallons/week) then discharged to the 
PVSC (ERM, 2000). 
An August 27, 1951 report by Dr. 
G.C. Kitchens details the process for 
recovery of G-11 from sediment that 
"has collected in the pond, which was 
a part of our old sewer system". The 
letter indicates that samples of the 
sediment from the pond have been 
found to consist principally of G-11 
(60%) and inorganic matter. The G-
11 can be easily recovered as G-11 
Pure by solvent or caustic extraction. 
The 1951 Sanborn Map indicates the 
former manufacturing facility north of 
Delawanna Avenue is owned by 
Hoffman-LaRoche Company, Inc. 
(Sanborn Library, LLC, 1951). 
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AN ORDINANllE TO AUTHORIZE THE CONSTRUCTION OF A 

SANITARY SEWER WITH SUITABLE APPURTENANCES AS A LOCAL IMPROVEMENT 

IN DYER AVENUE, JEFFERSON STREET, JOHNSON STREET, WICKERS STREET, 

WHEELER STREET, BOLL STREET, DELAWANNA AVENUE AND NETTIE PLACE, 

AND TO AUTHORIZE THE ISSUANCE OF BONDS TO FINANCE THE COST THEREOF, 

AND TO PROVIDE FOR THE ISSUANCE OF BOND ANTICIPATION NOTES IN 

ANTICIPATION OF THE .. ISSUANCE, @F SUCH BONDS. 

BE IT ORDAINED by the City Council of the City of 

Clifton, as follows: 

Section 1. Sanitary sewers, eight inches in diamater, 

to be connec.ted with the sanitary sewer system maintained by the 

City of Clifton, together with the manholes and other appurt~nances 

and house connections to the curb line necessary or suitable for 

the operation of such sanitary sewer~,shall be constructed in and 

along the following public highways: (1) Dyer Avenue from its 

intersection with River Road to its intersection with Boll Street; 

(2) Jefferson Street from its intersection with Dyer Avenue to ·a 

point approximately 75 feet to the west of its intersection with 

Delawanna Avenue; (3) Johnson Street _from its intersection wit.h 

Dyer Avenue to a point approximately 135 feet to the west of its 

intersection with Delawanna Avenue; (4) Wickers Street from its 

intersection with . Dyer. Avenue to a point approximately 125 feet 

to the west of its intersection with Delawanna Avenue; (5) Wheeler· 

Street from its intersection with Delawanna Avenue to a point ap

proximately 125 feet to the east of its intersection with Dyer Avenue; 

(6) Boll Street from its intersection with Delawanna Avenue to a 

point approximately 90 feet to the east of its intersection with Dyer 

Avenue; (7) Delawan_na Avenue from its intersection with River Road 

to a point approximately ,7/JIO feet to the west of its intersection with 

Boll Street, and (8) Nettie Place from its intersectibn with 
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·Delawanna Avenue in a northerly direction for a distance 

of·approximately 3.SO feet. Such improvement shall be 

constructed in accordance with P+ans ana profiles consist

ing of one sheet numbered E-13-442 dated May 7, 1952, three 

sheets numbered E-13-442A, E-13-442B and E-13-442C dated 

May S, 1952, four sheets numbered E-13-442E, E-13-442F, 

E-13-442G, E-13-442H dated May 9, 1952, and two sheets 

numbered E-13-442I and E-13-442J, dated May 11, 1952, 

prepared by the City Engineer, copies of which sheets have 

been filed in the office of the City Clerk • 

... ... t • . ' 

,.· 
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Se:ctj!qn· 2'. '~·:l,d!. ';ttjjp;t;ov.j_lJ!~4t altall ia:& >\iila:ii-;,,1;aken 

·a·s- ,!I' ~lte!l'li ~tj)~,111«int a!lli: <1.a-11, ,cj)·$1; 't!iil'l!iio:t' not •1'-a:rne .by 

the· -C'!Jt;y sliail:l be asseued upon tile lands and l'i$·ll estate 

upon ·the l:1.ne and :l:n the v.icinity 0£ said improve111ent 

which inay be benefited by said improvement, as.provided 

in Chapter 56 0£ Title 40 of the Revised Statutes of New 

Jersey. All assess111e~ts levied for said improvement shall 

in each case be as nearly as 111ay be in proportion.to and 

not in excess or the peculiar benefit, advantage or increase 

in value which the respective lots and parcels 0£ real 

estate shall be deemed to receive by reason of such improve

ment. The total a1110unt of the assess111ents so levied shall 

not exceed the cost 0£ said improvement. The portion 0£ 

such cost which shall not be so assessed shall be paid by 

the City as in the case 0£ a general improvement.whii;:h is 

to be paid £or by general taxation. 

Section 3. It is hereby deterlllined and stated 

that (l) the City will contribute no part o:t the 

cost 0£ said purpose, it being e:x:pected that the special 

assessments levied therefor will equal $ 50,000 and 

_ (2) no special assessments £or such purpose have been 

levied or con£irmed and (3) such special assessments may 

be paid in S- installments. 

-3-
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Section 4. It is hereby determined and stated that 

(1) the making of such improvement (hereinafter referred to as 

11purpose11) is not a current expense of said City and ( 2) it is 

nece~sary to finance said purpose by the issuance of obligations 

of said City pursuant to the Local Bond Law of New Jersey and 

(3) the estimated amcunt of money necessary to be raised from · 

all sources for said purpose is$ 50 1000 and ·(4) $ 2,.500 

of said sum is ·to be provided by the down payment hereinafter 

appropriated t9 finance said purpose and (5) the estimated 

maximum amount of bonds or notes necessary to be issued for said 

purpose is $ 1tZ, 500 and ( 6) the cost of said purpose, as 

hereinbefore "stated, includes the sum of $ ~foq, - • which 

is estimated to be necessary to finance ( .,..) engineering and 

inspection costs and legal expenses and (b) the cost of issuing 

the obligations authorized by this ordinance and (c) interest 

on such obligations, to the extent permitted by Section 

40:1-55 of said Local Bond Law. 

Section 5 • It is hereby determined and stated that 

moneys exceeding $ 2, 500 , appropriated· for down payments 

on capital improvements or for the capital improvement fund 

in budgets heretofore adopted for said City are now available 

to finance said purpose. The sum of $ • 2, 500 is hereby 

appropriated from such moneys to the payment of the.cost of 

said purpose. 

Section 6 • To finance S!!id purpose, bonds of said 

City of an aggregate principal amount not exceeq.ing $ 47 1.500 

are. hereby authorized to be issued p_ursuant to said Local Bond 

Law. Said bonds shall bear interest at a rate which shall not 

exceed ·six per centum (6%) per annum. All matters with respect 

to -said bond~ n~t determined by this ordi;;!l,rce sha!l be de);er-

. ·•· ll!i~e-": liy :r·e·~olutions to be _hereafter .ado.pted. ._ ·, .. 

'. .• ... Si,cition 7 '• ·'ro 'f'-:i.:na,\'.~e·.sii{d: piirpo·se·, B.ond .Antii:iPt"· ··.:: 

'. 
! 

. '., . . ' : . • -- . • : • . • . t:: .. . • ' 

· 1 ,:;- -:'. , 'e19n'.N~~-el ·,tit .saic! '.CJtt o.(;al). )_ggfs~i)~ i>-ffncipa'l._:a111ii¥.t: ;hll,t: • · t--: ~ . . 

"; 1J,~itf.t)J:(%~, :;~{,;i:i/4~i;~;{f ~~if tiV{f:~1 
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,· :,~:X<i:!l~~j.Jl~ ·t· !tZ, 500 ·-···---~ :,g;~; 'oi1r~))y. :,!.i~t1tPri~~!l: ;\:o 'tre· i;S'~\I!!~. · · · I 

i t! ..... ,,. .. ···r----· -..-- ·-- .. ~ .. . 

Pi.W$.\!:,~li tJ.).' i.,1.i.~: :¼)'ciii,1 llO.il'li .,;1w.: :t,n •anti.cipatioh .<of tlie 

.. ,ili's.ua~<;'i>· ~:(: e·a~d: bo.,;fcl_s, Si!;id ·lt<?'\:l>S. ~'l)aJ,l bear :i,~t.Qr-ei!'.t ;it a ~, ... ' . 
.,·. : r~);e ,y'ijich. ii~l~.t: ·e:i(<!eed- 's:tx· pe,t• .cefi,tiim ~9%) per annum., r~:,$~_ ... 1 . · . · 

;::; •. ,,11,d' may·· b:e• ten,;w~.d: 'f'rcim time· to. ttme pursuant ;o ,a.nd within •·. .. . . 
, , "·tli:~, Iim;!:'tat':iol!s prescribed by said Law, . All matters with 

: : ··r.es.pect to s!iid notes not determined by this ord:l,nance _shall 

~e determined by resolutions to be hereafter adopted. In the 

event that bonds are issued pursuant to this ordinance, the 

aggregate amount of notes hereby authorized to be issued shall 
' . 

be'reduced by an ampunt equal to the principal amount of the 

bonds so issued. If ~he aggregate amount of outstanding bonds 
' ' 

and notes issued pursuant to this ordinance shall at any time 

exceed the sum first mentioned in this section, the moneys 

raised by the issuance of said bonds shall, to not less than 

the amount of such excess, be applied to the payment of such 

notes then outstanding, 

Section 8 • It is hereby determined and declared 

that the period of usefulness of said purpose, according to 

its reasonable life, is a period of -~f~o~r~t.y __ years computed 

from the qate of said bonds, 

Section 9 ,' It is hereby determined and stated that 

the Supplemental Debt Statement required by said Local Bond Law 

has been duly made and filed in the office of the City Clerk of 

J said City, and that such statement so filed.shows that the 

debt of said City, as defined in. Section 40.:1•76 of said 

cal B_ond Law, is increased by this ordinance by $ 4 7, 500 • 
and that the bonds'and notes autliorized by this ordinance 

p~escribed by said Local 

d Law. --ca D1Tie on 

f . : . 
j·, 

f· 
I . 

1. t 
.,h 

. Section · 10 , This ordinance shall take effect twenty 

~ays ~fter th~~irst publication thereo~f 

~~'~"'/•..,A,assed/a JUL 15 ~ ACTIH hairman of the Municipal Counc 
/~ I Attest.~~Oi_'.:~_c1erk 

"'~ ,".pr:,roved :,.......... City !~anoger 
< . 
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NOTES: 
Parca boi.ndanes -31'!! approxrnale Pan:es 1-7 are 
represen:ad in this fq.ire 

0 100 200 

DATA SOURCES. 
19S3 Aerial: AR1Xl00000900(4 l-42l 
Property Boundanes; S!ewart Tille Guaranty Company. f~ No 98--LT-0846. 
$ch_."<fule A. Vesmg Sdledule December 1998 

Givaudan - Passaic 
Clifton. NJ 
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1953 - Site View 

Observed Photograph Features 

New, tall structure (Building 85) 
present in the south-central portion 
of the site. 
Paving appears limited to the 
northern portions of the site, 
associated with parking. 
Outside storage in several areas 
continues to expand, including the 
Process Area. 
The linear surface impoundment 
(former Spent Acid Pit) next to the 
stormwater detention pond is not as 
prominent; there is little, to no, 
standing water visible. 
No channelized flow or surface 
drainage features noted on site. 

Site Development Notes 

Building 85, identified as the waste 
neutralization system, is located in 
the area of the observed small, tall 
structure. (CFM Plate A, 1983). 
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- Site Boundary 

NOTES: 
Pan:el bot.ndaoes :.-e approanale Paro@ls 1-7 are 
represen:ed in this figure 

... .. 
0 ·oo 

DArASOURCES 
1954Aeri31 ARIVCN0000100(43-4) 
Property Boundaries· S:ewan Ti:;e Guaranty Company. Title No 
98-LT-08-t6. Sd\edule A. Vew,g Scha:Llfe December 1998. 

200 19~ Aerial Imagery· Site View 

Givaudan - Passaic 
Clifton. NJ 

Route 3 
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1954 - Site View 

Observed Photograph Features 

No apparent changes to on-site 
infrastructure. 
Residential area on eastern side of 
site developed since 1953, between 
the site and the Passaic River. 
Linear surface impoundment feature 
(Spent Acid Pit) no longer present. 
No channelized flow or surface 
drainage features noted on site. 
Additional outdoor storage around 
the Stormwater Detention Pond and 
throughout site. 
Notable disturbed area southeast of 
site, below residential neighborhood. 
River Road in historical alignment; 
north/south parallel to the Passaic 
River to the east of the site. 
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